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^ (54)ieM0«?*: xe h-:^*g^^2m$=»- *i«?Li!i!t«3«BB&ffiffei40 ^ /ux^^^ $ -fc<ki;^-(D*Jffl 

< 

(57) Abstract: A mammalian cell-infecting virus vector encoding epilope-bound p 2m is constructed and thus the epitope-bound 
^ P 2m is successfully expressed in a large amount in mammalian cells. Namely, it is intended to provide a mammalian cell-infecting 
^ virus vector encoding epitope-bound P 2 microglobulin ( 0 2m) and utilization thereof. Also, a process for producing an MHC class 

I/peptide complex with the use of the vector is provided. In particular, a teiramerized MHC class I/peptide complex is useful in de- 
fs| tecting epitope-specific CD8-positivc T cells. Cells having the above vector transferred thereinto are also provided. Moreover, target 
O cells having epitope-bound $ 2m produced by the above-described vector added thereto are provided. These cells are recognized by 
^ antigen-specific cytotoxic T lymphocytes (CTL). The above vector and the polypeptide obtained via the expression of the vector are 
O useful in immunotherapy for infection and cancer and detection and quantification of antigen-specific CTL. 
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(57) mm-. 

*fiBJtt, xtfh-y^^j325i7Dyn:/'J> (/32in) KT'5>iii?L»i<^iB 

^-^mi^^fcmc class .i/'^y5^His^«^<z)Si)a:«r^sji^-r^.^{i4M{*:<k 

. L;^MHC class I/^^^^ K?g^^ti. xe h-y^^filJT^cCDSIHST^Iig^-^ffilC 
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MHC (major histocompatibility complex) class l^^\tMM. (heavy chain; 
HO t^l^^a^o-fVy (^2-microglobulin; i32m) t^^fSi^^y'uy^^ 

-Ta&o^ i^mz$>^\^t^^(Dm9l^f)^^(Dmmm^m±\zm'Do mhccuss 
F^iR^f -sci^&^'T^, ^(DMc class \^m^mmM^^^(Dm^^ 

^T^^m^^Wmmm (CTD ±<D T cell receptor (TCR) (dO^oT^^^n 
^Z.t-fy^6. MHC class V^l^\Z^-DXm^'&n^^y°'^\^it rxHl — y (epit 
ope; ^m^M&) J tig^J^n^c 

^•^Zf^\^Wiirr\'^ TAP (transporter associated with antigen processing) t 

^^XmC class \MmiiJ^ZS^2mtth\Z^^fS:mC class I/^:/^ 
l^m-^o /32-5iJ7D:JfP:/U>^^td3fflC class l©S#:^3g<^^5£140||^,i: 

o ^T'^H^J^'&bTViiiSili^CDMHC class I^J^-^ttSYlCC^^^f^-Zf^^SJc:^ 
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MHC class I^lcJ:oT^5^$n^^7'^F-zr^^xtfh->^«, :^^tn.mz 
-Zfl-i. MHC class I^^i:^:/^H<>:©^-a«^< , ^zf^\i<D^^U^^>t 

vrmmhxh'^<D^^^(D^'^^^<^-mz9J}mmwx^tm\ im^izmm 

m^mti:t>irmc class I^J^^t^j^'&^lgift^T^ /Mfi^^fToT^cAXODXtf 

, c(D^z>f3i^M-\i. iriWsmzmtiTcJLifh-'f^m^. mm-r^^tummT 

;^T/3 2in(cJ;<5MHC class m'J^±(D^>^^]^(D^^m(Dmi}Utl^Z)MM. 

-So 

^^5Tjfi^. Xt:h-:/^7'5=-H^MHC class I ^^nu^=fh^\^-t&2m 
{Ciil^^-frjfcMHC class \/^f^^m'^Wm(DmWfiU^^nx\^^^ (Uger, R. 
A. and Barber, B. H., 1998. J. Immunol. 160: 1598-1605; White, J. et al., 
1999, J. Inmunol. 162: 2671-2676; Kang, X. et al., 1997, Cancer Res. 57: 
202-205; Uger, R. A. et al., J. Immunol. 1999, 162: 6024-6028; ^Bl#ff 
^5,869.270^) o Z.nib(O^X\t. j3 2m0N*j^fcU >;iJ-^irM^TXbf h-:7° 
<D^y9"HiB^iJ&gl!-&$#§;ii: (Xt!h-7°jg^j8 2m: epi tope-linked- iS 2m) 
re/i3 2m"<hfe^fB-rS) \Zi^'DX. mzmZ class \^t<D^^'^f}(Om\/^X.\^ 

v-':^\zm\.x-^':r^m'k\z)^\^x'^M.mmnvziuzi^^mmhm^:btt 
5) tix^ V) . m^m^mmmp(ki^(D )vx^^i$^'-^m^^rzmum^nx^^ 

U^^o :kmm\Z:^\^^X^mmBm^±m^m-^it^t. ^A#: (inclusion body 
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MHC class l/^y'^l^m^mt. triWMmcn<D7y^-(iZhm^X^^o m 

W[HX(D^mwmmTi(Dmm(o^M\z\mM. u^muTyt-f (umiting du 

ution assay) t\^>v:^mm^^^nx^rcf}^. cnt*^ >tf haTOS^cD^^ 

f)m^x$>^^tt. mmii)m^^z.ti}^^. immzmmxmm(Dj;:\^^"mc c\as 

s I/'^^^^F • y^h"^:^^) y^^'a^ ) " (MHC class I/peptide te 

trameric complex (tetramer)] fj^^-^tltc (Altman J. D. et al.. Science 2 
74: 94-96 (1996)) o CinMC class l/^T'^^ F^i'&ft^^^rbiotin-avidliKD^-^. 

^m^^x4mm\:v^ ^\zikytmw^^m\ivrc%(Dx\ ms\,zj;:^mm\zmm 
$n§o :i(D:^mitmm^^^mvrc^mii5Lmmt^^(D^^m\^^xm^r^z. 
tf)^x^^rcit). mmxmi^n(Dmm^m.i^R^t^±^ ^'M\zmm^^<^ ^ 

.e>tC#Stt'foIiVi^:i:/J>t?iiiS$nTVi§ (Wilson, J. D. K. et al., J. Exp. Me 
d. 188: 785-790 (1998);. Kuroda, M. J. et al., J. Exp. Med. 187: 1373-1381 
(1998))o li^bh© MHC class l6^^\Z^\f^Xm^^^tlX\f^^ MHC class I/^ 

T'^Fit'&mi. i^mm\zxmmm^^xs^2\simBm^w\^\zmm-^'^^ 

class I/^y^^h-m^^Sf^lSUTVi^o 

^n\zMVx^ry:^(omc class i^^\z-o\^^x?'^^^u^-( }i7.^^ ^-^m 

\,\ S*tt*5l5CDMHC class I/^:/5^h*1g^#(0f^ii;«>^^^^nTV^^ (White, 
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J. et al., 1999, J. Immunol. 162: 2671-2676) o ^KD^TJ^C class Ifi^ 
oT. ^(DSBiai^TMHC class \/^':f^^m.'^Wifi^^n^o PilLibtl 

^^^^-r^v7.xAT (#^¥6-502990) ^^fc^. Bi^^iJf^OiiflS^flJffl 

^y^C^^-^m^\^X\^^ifi. Xtfh-y3g'&i3 2m€:3-Ht-§lffi?L«l«^m 
^^14>>^;WX^^37-{COViTti^^nTVi?^j:Vi (Punnonen, J. Genetic 
Vaccine Vector Engineering, ^a#ffttJMIl20010006950-t) o 

2^^BJ«> xt! h-:/^^j8 2m<&n-h*-r§nf^»itim^^tt'^^>'V:^'^^ 
2^%BJ#e>J^, Xtf h-::^)g'&i3 2m:feJ;miHC class 1/^7^9^ F^t'&^^m 

-f^-r^l/X (rSeV) ^fflt^iX, SeVJcd;'&MHC class 'BaS:x.\L 
h - 1/^-^ jS 2m® b fee 

HIV-1 Nef:fe<tt)^nvi$'>A'^S5^©Xt!h-:/^««I{c:, Xtfh 

-y^-^i32m^!^^-r§sev^i^:^'-sr^iiLfeo z.fi^m%Wim\zmxv. 

^^SMOJ^TXtf h-7'J^-&i3 2m^:;^SlClEii|5lT^;iiitC^:^bfco jeJiR^n 
fcXtf h-y^'&i3 2mtt. ,«^®±(Z)MHC class iSlitlS'&bTMHC class 1/ 
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:^mm^^\t. MHc class mm^^^t^sev^^ ^-^mmv. 
txt! h-'fB'^^2m^Msev^^^-^m^mmmm\zmm^-^^xmc cuss 

I/^:^^H^'&#:^lHliR-3liMb:/c:, $e>tc:. MHC class im^^m^-^M^^^ 
^$-B:fc:9'^^MHC class lSMicH:t5^MbSM^:/5^ HSr#jQbfc^Ji-^^SeV 
^^i$'-lC<i;D^3^$-&> #e)nfeMHC class I/^:;^5^H^'&#:^lf:t5^>'ffc;b 
. RPE:^i^TEv>^:f^bT5g'&$-fi, MHC class H-t" h ^"^-^M 

jtbfco ^1 ©MHC class CTL<D^m*5J:tJC^SlC$fiilC 

HLA-A*2402^^3iT^SeVi:HIV-l fi5l5©Xt! h-^fJ^^^^hX^^ 

^ $2ia^^m-r^Sey^^^-^^mXhrz.mmU. HIV-1 Nefi5'>7li^S5fe©'& 

4t^6<jCTLlC^il$n-5C:t!0^fiJBJbfco SeV^^^-#A)aB«^e>lEliRb 

mmmz^mt^ ^tiz^-ox. mmmmizM-r^trim^mmciKDRji^^^mmT 
^:itizm3vrco z.n^(Dmmt. xifi — •:rm'^ &2m^::2-\^'r^m^wim 

•^^mrz.\tx.^7.\d^\z^n^mB^mm\z^mx;^^:it^^vx\^^^o mmm 

HC class l/^'y^\^m'^i^^Bi^\Hxm^-^^^z.ttiiX^n\^. ^fSi^^-f^- 

\'ui7^>uE\zitLx^^om\^^'^mf^'m^nM-t^z.t^mmtm:^^n^ ' 

o 

z.(D^oiz:^mMm^\t. m^mmmmz^\^^x^^mm\zx}:l i — -^^-^^2^ 
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SCDlfflC Class I/^y^^K^'&^^MitUfc, $e»JC2^^BJ#^«. mi^n-^CD 

mmwm&3mimmmmmm (ctd <DMm*5j;D^^ft(c^^?^MHc class i/^zf ' 
±B(D^m^^m^^xmmvrcx\ih-y°B'^^2ism:Bn^mm^M(Dmc class 

j3 2m:fej;miHc class i/^-f^}^m^w\t. mmmmmTi(D^ii:i^^zs^m(Drc 

tb\Z. ^feltfb-T'j^^iSZiniftiaSeg^fflVifcMHC class ncJ;§tn:m^^© 

m^mm^f^^^mm-r^r::^\zm^x^mx$>^o #}c*^bj©^^^-«> 
»>-r ;i/x^A'^7"u rmommmizM-r^mm^^o^mm. ^^zsm\zM-t^^ 
^WMUEizp^^m^zm^^^n^o 

^-^^xs^mmizmv. ^K>mi^mz\t. 

(1) },zmm<D^^)V7.^^i^-. 
(3) n^5^y'^-r;^7.;{|t•fe>^-r^-r;^7.T^§^ (2) tc:i3m®':7-i';i/x 

i?iB^J*;felA^(3[)g|5:$:)-&^t^, (l) /6^e> (3) (D^^^ni)^\z$m(D^^}l^:^^ 
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(7) xt!K-yj&^jsmM©i[B^^:/9^HTS^, (1) 5&^e> (4) (D^^-rm^ 
mMv^-^ts. (1) 55^?> (7) ©vi-rn*^^clBifeo'^-r;^x^^^57-, 

(9) Xtfh-:7°^'&/3 2mCD4S:^^T^oT, 

(a) (1) :&^e> (8) OViTm^lCiB«0'>-r;PX^^iS^-^itlLil)tl« 

(10) (9) i;itBm©:&fe{cJ;D^m$nfcXtf h-y^'er32m. . 

(11) xtfi — zfm-^&im^^ts. ^'Tuy-('^-(D^m:^^'c$>-z>x. 

(a) (1) j&ve, (8) (o\^^'rni!}^\z$zm<D^^}V7.^^^'-^m%W}mmm 

(1 2) MHC class 1 mm. *5 j;tj^^Xt! h-^^^^ 2m&'^tJ. MHC class I/^ 

(a) (1) j^/^e. (8) ©vi-rn3&^i-tBm©'^-r;i/A'^i^i$'-stt?L®i«^M 

fcMHC class I/^7°5^h'1i'&#^lfiIiR-r§X^. Sr^tr:;^^, 

(1 3) Miemibtimc. mhc class I mm^^n-r^'^^^y^'^^^-'^ 
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^At■^x@^$e)^c^t^> (i 2) iciB^o:^^. 

(1 4) MHc class I mmi)^^mmr^^, (13) \zBm(D-^^. 

(1 5) MHC class I SWtH:t^>'fbSM^:/^H^^tJ, (14) 1^12^© 

(1 6) MHC class I Mmmim^mLk cuss imm-vh^. (i 3) d^e> ( 
15) <DVi-rn>?)Hct2a©:^j*. 

(17) A24j6)mmiLA class I Slld^*A*2402*5l5T^^> (16) (CfBm©:^?* 

(18) t::t-9^>{bSM^7°9^F$^MC class I SM$rH:t^>'fbT^X@ 
, cfecfctl^ti^t^^MbpC class I mM^TH>^>a)#«ETT^^$-&§X@^$ 

e)ic^tf. (1 5) ic^m®:^^, 

(19) (12) (18) 0Vi.-rn;5^lc|B«(D:&^J::ckD^:^$nfcMHC cla 

ss I/^:/5"H1g'&#. 

(2 0) 4a#:T^^, (19) (^l2m<0MHC class H^g-^^. 

(2 1) (1) 36^e> (8) CDVi-rtl)5^tCl2mc»'^-r;i/7.^^i5'-> (10) \ZB 
SOXtf h-T'j^'&iSZm, ^§Vi« (1 9) (2 0) tClBic(DMHC class I 

(2 2) (1) >&^e» (8) CDVi-rn}«>HctBm(D'^-r;i/7.^^:5'-> (10) tClB 
®0[)Xtrb'-7'^'&/3 2m. ^§Vi« (19) (2 0) lC|2ic(Z)MHC class I 

(2 3) (1) 5&^e> (8) (Dm*nd^JciB«o'^<;i/x^i^i5'-d^SA$nfcPi 

(2 4) (10) lCt5m(5DXHh-y^!S'&/3 2m^tt^®tcWf 

(2 5) MHC class I M^^^- b*T55i^^m5feWJ-#A$nTU;§>. (2 

3) (2 4) \zmm<Dm9^.- 

(2 6) MHC class I a^d^i^^^^T^^, (2 5) JclBm<^SHR 
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(2 7) MHC class I mil5&^'^S^TfeS. (2 5) JCfBm^iBIg, 

(2 8) m^ii'^M^M^'^^^^ (2 3) f}-^^ (2 7) (DVi-rtDd^tClfB^®^]!^ 

o 

(29) (23) 36>e)(28) (DVi-rnJ&^i-l2m(^«^^ty. tn;Mi|#^W^JiS 

(30) (23)^^e)(28)(D ViTn7&^ JCfBife(D)^fl&§^tyES^mfi^tl^ 

(3 1) (19) (2 0) JCtBm<DMHC class H^'&^^^tr. 

m^o :fe^«^:bT«. T5aHj§a> BM, mmm. ^timKimmuE^mw^n 
K)$fSb<«, ji\dh-':f\mmm^mm. (apo jcj;D^^$nfe-^y5"H*i^c 

thru, m^u. Ty'y^^jvx^'^^-^ y^fjw^^^)^^:^^^^-^ 
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m.^WkX^^ )V7.^i7^-u.^mm\zn^(D-^mz.m.'Dxmm'^ ^ tifix^ 

'^mt. ^M^(0-^^ (MiyakeS. 1996, Proc. Natl. Acad. Sci. USA> 93#> I 

994, 43-58H, ^±tt) \zm\ mX\T7 ^ J t) ^ )V7. (Ad) J 2^(Dn.\^± 
:B;{)^e>ElS.tJ^3M^^I^<31kb<DAdDNA^it:342Kb(Dn;^a HpAdexlcw (M.^^.^ 

. 1994, mx#, i3#, 8^, 757-763H) ^, mmftmmmm^uzmmx 
^ifb, ^')m^m\zxmM.mMm:\^^ ^^m^^^^::L-yY^w^'--^ 
mz^^mmu.mz^vtc^. mm^m^mx^s ^)vmmzxmM.h. swaiicj; 



wo 03/029475 



PCT/JP02/09697 



11 




mmz^v^0mm^m^> ^mm^'f-mm^^L-y hi)^m0:^\^ (eia, eib© 

^:?:<Txy»i7^Jl/X5^ (Ad5 dlX^) (Ddm-Mi$im:Bm^^i^ (DNA-TPC) 
^5)®;^^ (M^fl:e>. 1994, ;U:t'^-:x7}V-y^J-X4-^^^mXt^^' 

jiiFfi*, 43-58Ms ^±^fc) \z^y)mm'r^. :Ln^mx\t. mm^mcomii^ 

. ^j:mo^f3i^^iymm^mm mmmmmmzxmm ^un':^u-hizm 
<c mmmmz. 29mmif^x(Dm.^^\z^^x^crcm.m^7y'j^-f)V7.(D 

TsW) ^> tMiy°u-v\z^\^^tz.i%zmmzmyk^^^o 3Bmt^»^^tJig 

V. mmmmmmiz^^xm.m^Ty'y^^jvT.mAomm^^mL. B^o^mi^ 
i!)m^'^nrc^u->^miR'r^o ^wA^y^Jvxm^mi^^x. j;d#«(D293 

r^'t^^jvxmiz'D^^x. "^m^o-ism (M-ira:e.> 1994, ;t-r^x'-3.T;i/'>u 
-xi-mB^mxtmm'mmm. 43-58H, ^±*t) \z^Kis tim^m^x^. ^ 

iJ^i^'— tbT^iJfflT^^ (Miyakee). 1996> Proc. Natl. Acad. Sci. USA, 93# 
, 1 320-1 324H ; Kanegae^), 1996> Acta Paediatr. Jpn. 38#. 182-188H) » 

m\z%. m^^tvvu^^)\.y^^^^- 1995, ^^nwrnm. 40 

2508-2513H) , 7^ JU^l^^ ^ )V7.^^ (3iW^, 1995> HSK^m^ 

4o#, 2532-2538M) fs^E^m^^^^tifix^^o z.n^nmzmtL^nrci5 
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^'7i^'>nTr>'f;PX*il3i-rS:3^j*<2:bTtt. #^¥6-502069. #^5|i6-95937 

^mm.-r^:^fiitLx}-i. wm^^-zosmtim^nxi^^^o mMX7'f>^'^^)\^ 

, ;i(DfeJ6ic:«, /3 2m(D^)-?iJ'>iJ^-^^;i^E^Jici^ViTxtf b-r^^^&^'&b, ^%\z 

S Z. tHj^X^^o b h^(Dmm(Dtz1t^\zU}i h d 2i*W* b''^. t b j3 2m]tfe^ 

(DMHc class mm(Dm^(Dm^'f-^mxm\t. mm±mizMc class 
\im^Wffi^m-^n^B,\zmmT^z.tiifix^^o ^mmmc class iMm^i^ 

ti^3-H'r^3i"g^^m*>2.^fe*±T^^$iiTt><fcVio :^?i:^Mc^MHC class I 
gmtCtf:r5">'ftiSM^:/^HS:#ilPbTcfettt^. t'^^^^-fbUfeMHC class 1/ 
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xtfi — ^m-^ ^imtmB-^Momc class mm(om^(DikB'?^^p^fn\t 
, m^M±ic^«o[)MHc class i/<-f^m^mmm-^n^o ^ommu. 

^^)V7.^^^-^m^^rmc class i mm^^m-^^^m^. mi^^^^^^ 

7°^'&i3 2in<£^^f ^'^-f;i^X^^^-lMC class I MM^^- H-r^jt^"? 

1^— 0^^i5'-36^e)Xtf I — :/5g'&32mi:MHC class I fi^^^^ 

^^ji'g^&^^t-^^^^^i'ij^-fe^^n^o MHc class I mmtvx\t. 
mzmmtisii^^H)'^. }^h^(Dmm<Drctb\z\t\ih(Dmc cuss (hla) 

^LV^o ^»!i(C43ViT*^BJ^St*. MHC class I^^i:bTA24j6imttHLA cla 
ss I mm^m\^\ JL\£h-':^tVX\t. A24j6jm'l4HLA cUss l6^J'iZ^-z>xm^ 
$n^HIV-lS5l5(DXkf h->^^fflV>fco fcbCDMHC class I^^«t: b SJfilS^in; 
m (human leukocyte antigen; HLA) tmttl. #S^C#^t^4^cm^TVi§o ^ 
Oi4'THLA-A*24()2tU^afe^M«B2^ACD^7iiJ;?>^^-::). *^BJfCi3ViTfflVie> 
n^MHC class mmthxn. A24}6imttHLA class I Mm. #i-HLA-A*240256t 

-B:SXt!l — :/^5J:t;/*fe^iMHC class m^^miiir^Z.t\z^'0. t—v- 
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iS'-^fflViT^3^$ii:T'b<kVio c(D-:&m^m^^xmm-r^i^m^-^)v^'^-t 

UT^fe^^bl^^fe^CDl-OfiMHC class im^^i^X:^^. Z.n\t. a^J^ZS^ 
(DXtf h-:/j^'&/32iii*:^c«Xlfh-7'j^^MHC class iMMil^at^Xlf 

^M'&^-a:, xtrb-y)g'&32m*fe«xfcf h-:/j^-^MHc class mmom-^t 
mm(D:^m\zu-Dxm^i^^m7t-t^:iti}mM^x^^o ^tc. ^i^m^m^^x 

^^t^m^o"^^ h^^y^^xs^'^ts^ym-^mifBti^o M:Wmz\t. 11-2 

. IL-4. IL-7, IL-9. IL-15, IL-3, IL-5. *3.klXGM-CSF3^£<Z)^xD:5^-r "^-^ 

<3> /i^^^y^-r;i/X*«-fe>^'<'^7'f;i/7.T2b^^ <2> \zuw.(oO'<)V7. 
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^fe^'^xPh^'YT-T^s^ <i> 5&^e» <3> o^^ttimzumo^'O^ 

<5> ^Sft-TJl/^^-T-d^', MHC class II^-^^:. IM^^^W. NKg^#, > 
^-□^:^>(IL)_2, IL-4, IL-7, IL-9, IL-15, IL-3, IL-5. ^^XSm<m^i^ 

< 6 ) X h° I — •f-fy^'Br $ nfeMHC class I Ili'&^T ^ § 

, <5> \zmWi.(D^:i)v:7s^^^'--o 

<7> ^)'^ii-9';i/5=-7-©^;&ST^-:?T, (a) <1> 75^e> (6> (Z)ViTn 

<8) <7> izmm.(D:^mz^^±m^nrc^m&^)i^'^-o 

<9> <i> 36^e> <6> 0DVifn3?>^{c^ic©'^-r;w;^^^j'i5'-*^^A$nfcPi?L 

o-(jv7.\z&^vm^'r-^m3EmmzmA-r^^^^- mm ^m-To a-^s 

i7V'^7-<;v;^^*j;iM-r§-fe>i5^-r'>'f (SeV) «ft)fi. afe^^A'^i7i$'-<t 

bTP^^;{>^^iis6e.nTVi§ (Kato. A. et al., EMBO J. 16: 578-598, 1997; B 
^^§l#^97/l 6538^*5 J; r;ai^^^#^97/l 6539-^) o $eY^^ ^-\t.mm^i& 

m^f-^^m^^^^^^^^-^n^^t^^^^^'^^^^ ^±mz.%mnx\,^^o sev^ 
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{ZB^-f^miJ^m-^tlX^^^ (Yu. D. et al.. Genes Cells 2, 457-466 (1997) 
rz.\tny^--jy^(D§m/\& (flexibility) ts.E'^§EM.}L(D:f^^) v Yif^^^o ^IS 

mmzhnmmv. ^^m^msT^n }:^-\zmm^nr:im-fymm<D^mz 
mmmm\zh6^m-^n^rci^^m^mmw-^n^o ^tc. sev^^^-u^^"^ 
\zm^^mMmmmm^w^o 

m^. ^mm^cD^m^t. mmmn\z:i^^^xmm\t^a.-':r^)y^^xs^Mi)^ 
^bT*5D^ m^w^'^iz^^mit'^^mmEo^^mz^i-f^mm^^^cfs: 
m±>y^ )\^:y^(DmM^mi^^}<z^'DX^^}^h^&miz^^^xmmtji^mi^m 

^^$;^UtVi5c:n*T(D^^lCi;oTfe^l#$nTVi^ (Hurwitz. J. L. et 
al.. Vaccine 15: 533-540, 1997) » "tyi^^^-f )VX0Z.n^(D^m\t. ±> 
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:^mm(D;'^^^^'J^^}V7.^^^'-W)t-^^>/'^^n (RNP) T^oTt),t 

^-^m\z-:^%m^m^m\zmmt^i)K :$imm<DO^ i^-thx\^ 
n^^i7v ^^}V7.^^^-\zim.'^fvr. ^y(Dtm.^mzhxm(o^'i 

^-hmm\z^mir^ z tf)^x^^o 

>>l^X?4 iParawyxoviridae) (D-t>y^ "^P^ }V7. (Send 
ai virus) > zi:2.—'fyy7^)V'M'0^}V7^ (Newcastle disease virus) > i3Jt.SN< 
^^ifr>-f;i/7L (Mumps virus) ^ fl^^^-TJPX (Measles virus) > ^^^^)V7. (R 
espiratory syncytial virus) > ^^"^^ }]/7. (rinderpest virus) . -JT.'ry 
n—^-()V7s (distemper virus) . 1J-;W^9-r>7;UX>1f':7-r;l^X (SV5) . 

t-b*U'>'r;px^^^tr) \zm-r^^^)V7.. ^r)i^^v<\tu7.\du^^ 

(Respirovirus) i/'^y^^^^'y^}Vy^m {Paramyxovirus) <hfe'S-5) tcM 
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0^)V7.tVTU. 'B3J;^«b:h;i^'r>7;i/X>1f^7-<;i/Xl^ (HPIV-1) . t 

h/i^-r>:7;wx>if»>-r;i/X3M (hpiv-3) . ^iy/^y^yy)Vx>if^-<)V 

7.zm (BPIV-3) . 't>:y^^^)V7.(SeM virus; v:?^^^^ >7;i/X>1f 

^^)]^7.imthmtn^). ^^xs-^)vn^^>y)VJ^>-^'y^)i':^^om (spi 
v-io) t^EHf^^^n^o ^^BjoA^^^v^^-rjVT.^. st>^*b<«-fe>i$^ 
-f^-fji/XT^Sc ^ne>(3D':7-i';i/xf*. ^mn. y-^mi^w 

. i5^xsA^mizmm-^nrcwuET^$>r>n^o mm.^ a. viroi. 68. 8413-84 
170994)) ^©^^^•:7-r;vx^> ^^hrz:t'j-=!^^u:t^mh. *^bjo 

, M, F. HN, ^^ZSLm^f^Hi^^^n^o TNP, P> M. F, HN. 43j;m,jtei^J t 

o 

U7.\^0^-()l7.m NP P/CA M F HN - L 
)VZfy^^)V7.m NP P/V M F HN (SH) L 
=e-\fVK7^)V7.m NP P/CA M F H - L 
^f!jAJ^A°^^iJ7y>:7-r;i/Xj^ (Paramyxovlrldae) (^l/7>k!P'^^;i'X (Resplr 
ovirus) m\Z^M^tl^'^>i$^-i )V7.(D^m^'^(0mMMn(Dy''-:$^^—7. 

(or^^yi/By^nn.. Npa-eT^coi/^Tti M29343, M30202. M30203, M30204 

. M51331, M55565. M69046, ■X17218. Y)k^=f-\Z-0\^X\t mmi, M30203, M3b20 
4, M55565, M69046. X00583, X17007, XI 7008. M3ie^i::':5ViT« D11446, K027 
42. M30202, M30203, M30204, M69046, U31956, X00584, X53056, FS^^fCltPVi 
X\t D00152, D11446. D17334, D17335, M30202. M30203, M30204. M69046. XOOl 
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52. X0213K HNJt^^^-^ViT^A D26475. M12397, M30202. M30203. M30204, M6 
9046, X00586, X02808. X5613K LSfe^lCOV^T^ D00053. M30202. M30203, M 

30204. M69040, X00587, mm^^mo^to >^mm\z^^^x mm-i 
mun^^^v^^)\^7.^^^-h\^x. mm. mmm:-^v> ^tLmznn. 

) , M (ThU^;/^x) , F (:7^-s?3» , HN (^•9'i^;W5=-:i>-y ^ ^^^^ 

A|^lCXHh-y5^^32m:feJ;0^/SfcJiMHC class IMM^^- HT^itfe^^ 

)V7.it^=f(Dumtm&M'0^}V7.is^^^'^-^nx^^x^^^^o 
^mBmmi!)^h'7y7.\z>j(^-^rztnxi^nx\^^^^^. MmsM^^n-F-r^ji 
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)V7.^^^-^mt\^xmut^M'^\'t. z.n^oyWiB'mi^'Smn.^^o m\z^ 

m'^'^^)V7.^M^'t^m^^^-tvx\i. mx\t^. p> M> HN. ^^m. 
^^tsmi)^mM^n^o z.(D^oum^mup^\zmx'r^t.. nssk. pms 

Exmj^-^n^MP^iio-mimmta Eo^m^mmizmxhxmmt^ z.t\z 
) /^^s.^v^-()V7.\z^^-r^^:^^^:fm-:^mMk. mmz np. p/c. 

-j-Afs.atmzm^w^^i^-^^xmx'r^^t-fy^'^mx^^o Mi^mz\t. 

m^(Dh^>7.yx.i7z^3yUmi)mmX^^o mnt. dOm (Boehringer) . 
Superfect (QIAGEN #301305) . DOTAP. DOPE, DOSPER (Boehringer #1811169) is. 

aajm^/i^n^o x>\^'j-A^x(D^^m<yctb. ^uu^>^iiapi^z.t 

hX^^ (Calos. M. P.. 1983. Proc. Natl. Acad. Sci. USA 80: 3015) , mU 
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• 



^^■r^^t\z^r)nt)Ct-fy^x^^o z.cD^'^izhxmm-^nrc^^ 
^-\t. m±m^^ jvTstmmizm^mmizmmvxmmm^^m^ti)^^ mm 

/7i$^-CD^;^f!K^tTPJli:;?>^T^'g> (ffll^^§a## WOOO/70055 :fe«J;?^' WOOO/700 
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)V7. (vsv) (OQ^ynifm. (vsv-g) ^m^i^z.tifii^'^^. 2^^hj©'^<;V7.^ 

mmz^t^^^yi^y/'^^nuE^ttshor^h-DXh^^K :in\z^r). # 
m\z^vmn-^nxh^^^. 

^Wmz\t. m?LUny^^V'0^)]^'^<^^-\Z^^^X\-^. ^MH^T^^NP 

5^«M^^T^§^'7^;V5^X> (hemagglutinin) jStt^iy-r ^^Xi$^-if ( 
neuraminidase) ^If tOi^#(DS14^W1-S5{>^> 'eaJ;^J^M#<^^14^p8?>SJl<t 

^tc. mm^izmt>^¥mmw^^^'r^z.t\z^^^ mM^u^i^v-A^m^tg 
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f3i<. '^•^X^CD^titcMf §SeVCD^ii145&«0^tcMii>-r'5 (Kato, A. et al., 
1997. J. Virol. 71:7266-7272; Kato. A. et al.. 1997. EMBO J. 16:578-587; 
Curran, J. et al., WOOl/04272, EP1067179) » Z.(DJ;^'^rs.mmit^^^-^t^ 

Xtf h-7'ig'&/3 2mSfet*MHC class imM;^i:<^^*ii-f5^ ^^tf^^m^A' 

e)®3l^^^if AT^;i^:l-J;oT#e>n^o 32m:feJ:mfflC class mMthX 

(Dmm. Tisit>%. MHc class i/^':^^\^m^i^<o3^m^. $>^^^tz(Dm^ 
(E) ss^j t (s) tomfsiE \z. 6 oigic(^:^si^^^-r ^ifi^j ^ 

mXir^Ziti^m^l^^^ (Journal of Virology, Vol.67. No.8, 1993, p.4822-4 
830) 0 iJI-^ae^^. '^'f ;i/XO#jteT (NP. P. M. F. HN, ^^XAM^^) 

(Dm^^w^TzuWi^izmA-r^z.t'fyix^^o m^^<DmiR^(omm^mifm^^ 
xoiz-r^fci^^ $\-^m&'f<Dm^rc\m^\zm'^ e-i-sie^j i^^mt^mm- 
^uMJ^i-^^n^Bm ^rc},t^(D^^mxC. ^mB^(Dm\zE-i-sm^\(D 
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^bv^o m\z. nx&mm->^T-^'^mmk(Ds'mz^\,^\tE (m^m^-( }]^x(d 

^\,^xnm^=^oz' mmnm \z^^^wf'^mxt^. z.(o^o\z. 
^mx'&WA. wM^'i-(^?^m(Dm'mm^n^tMz. ^fcMm®C7-r;wx^ 
yn^%^zi-\^'t^m.BFft(Dm.^'^t>m^mmt.u^mzm'MM^^^^E 

^^^\z^nmx^^'f-mxwM^^^'rx ^m(of^^-« 5' m\zwL^hrz. 

Z.}l%'^^Xtb^o 

#e,nn«, mmmB%<^n^'^%nmmn,E\z^^^xm'\t.^x^^^tz. 
^:^^^^m^'>^J^<Dz'mi5.<\zmxt^zt^m^i^^^o ^mfsi^^i^- 
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t>J;<. Sfc, MHC class IfiM<^jtfe^. ■?-<D{l&(^3ie^T^-pTfeJ;V:^o . 

m^\ti^^m^^m-r^m^mx±>y'i'y^)\^:^^^^-^'^> Hasan, m. k 

. et al.. J. Gen. Virol. 78: 2813-2820, 1997. Kate, A. et ah. 1997. BMBO 
J. 16: 578-587 J^D^ Yu, D. et al., 1997, Genes Cells 2: 457-466(DfB^^ 

. 25ng/M m±(Dmmxn.m.^mmz^-<D^y7.^ v tmmx^^z. tijm^ 
^r. m\m^^%mi^x^^)V7.^yj^^^'-\^'r^mk 
^zmxr^m-^^m^zt^xmrnr^o B^t-r^crnhmmmmo^izmmm 

tfjm^vi^^ z.(Dum-'^^^(Dm^'f-i^h-^KYi\zMmmm'\sL-t^. mm-^ 

(E) . ^^EgB^j (I) w^^mphmm (s) (eissb^j) o=itf~^#jni-§fc 
if)\z. mimmmmmm^m&mRTStmmmmn (e) x ^n-ftSH^j (o :^rm 
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ICftit© 2 :eA±05? ^ H (Iff* b < JiGCGiJ^ t^GCO/S: £ONo t I^i^SB^* 

m^rz\t9 \z 6 ©fgi^^jp;ifcic<Di^s^#jbnb. ^ e>i^^®3' m\zmm(Dmk 

(Dmiibn H>ATGyi)^e>Cin^^J?)T0RFO5^25mS*a^(^@B^J^#JPbfc?l^^.h-r 
g^©:^^«G^fc:t*Ci:;^^J;-5lcMmM©cDNAd>e>*^25^S&M^^bT>' 

G*5 j;r;GCCfcj;£c!)Notm.^gB&S5!€©E^J:^^'^^n:^^'^4MS, Mlc$FSb< m 
CTT) ^il^b, ^(D3''(|iJOotI^.^g|5teggccgc^#JPb. $e>JC^©3'MtcS 

^tcit^icSr^tf-rs (V:^t>l0^ H0)V-)V (rule of six) J ; Kolakofski, 
D. et ah. J. Virol. 72:891-899, 1998; Calain, P. and Roux, L., J. Virol. 
67:4822-4830, 1993; Calain, P. and Roux. L. J. Virol. 67: 4822-4830, 19 

93) o ^iE>\znxwiiT-o^'wz-k>y^^^)v::^(Dsmn(D^^mMm. b^v< 

tiS' -CTTTCACCCT-3' (IB^J#^ : 1) ^ I@B^J0*aM^@2^J> $f * b< «5' -AAG-3 

\ Emmommmmm^ $f*b<jt5'-TTTTTCTTACTACGG-3* imnm^: 2) . ^ 
e, iz^oi' m\zmm<Dmmn(Dmt!b::i f iE>mizm^xm2im^^^(Dmi^ 
m(Dm.mi(DmMm^rzm\zf3i^^z> ^m^vxmm^mni.^ u a'-t. 

M'a^^t'U =fDNA©3' (Dis.^t-t^o 
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td^'-Tr^-So ^Sb<«Vent>l^U^7— if (NEB) ^B^^xm\ iiijiL/fcifi^Jir 

DT^^"r'5iltJ&^T^-5 (Yu. D. et al., Genes Cells 2: 457-466, 1997; Ha 
san, M. K. et al., J. Gen. Virol. 78: 2813-2820, 1997) . m^\t^ ^TNotl 
Um^^'^^'t^ 1 8bD(D7.^-it-|B^J (5' - (G) -CGGCCGCAGATCTTCACG-3' ) (@H 
^J#-^: 3) <Sr. i7U-Zi>'^'^nrc±>^^'y^)V:^yyJ^cmA (pSeV(+)) <D 

'TM^^^^)^7.(Dyy^'f J (antlgenomic strand) 6515©^ 
3PB^U2l^1f^AgP^^'^tf:/^XS HpSeV18*b(+)^#^ (Hasan, M. K. et al 
., 1997, J. General Virology 78: 2813-2820) o pSeV18^b(+)©NotIgP^l;:^^ 

xtf -^wtcjimoT5/i^<D'^y5^H^fflVi'&i^t3&wsi-^^5&^'> 
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-(D7B.yfmMmzmzUmtU\f^i)< Cly-Gly-Gly-Ser (@B^J#-^ : 1 

3) i!j^^fs.^7S.jmUn^rc\t^(DmMVX-^^ (Gly-Gly-Gly-Ser), 

ts^zf^\^^m^^^^ti!)m^h^\ mMvmWi (n) (c$ijpsj*75:vi;o^\ m^\t 1 
M^zi- \^t^mh<Dmm\zmir^o ^-(}V7.^i^^-mht^^(D^^ ;i/x<d?i^ 

mW^^(D:^^\z'iit^Tn^^t7f}^X^^ (B^^|I97/16539^; 511^^^97/16 
538-^; Durbin, A. P. et al.. 1997. Virology 235: 323-332; Whelan. S. P. e 
t al., 1995. Proc. Natl. Acad. Sci. USA 92: 8388-8392: Schnell. M. J. et 
al., 1994, EMBO J. 13: 4195-4203; Radecke, F. et al., 1995, EMBO J. 14: 5 
773-5784; Lawson, N. D. et al., Proc. Natl. Acad. Sci. USA 92: 4477-4481; 
Garcin, D. et al., 1995, EMBO J. 14: 6087-6094; Kato, A. et al., 1996, G 
enes Cells 1: 569-579'; Baron, M. D. and Barrett. T., 1997. J. Virol. 71: 
1265-1271; Bridgen, A. and Elliott, R. M., 1996. Proc. Natl. Acad. Sci. U 
SA 93: 15400-15404) » cn^(D:^mz^Ki , A^-T >:7;i/X>l5-\ vm^QP^ 
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:feViT> mB^. HNji^^, ^^w^rcmm^'i'^ifi^^^rcm^\z\t. ^© 

/^^5i^V':7^;i/7.^i57a'-«. its. (a) /'?75^7v«^-r;i/:^i-**t-§ 
DNA^> NP, p, ^^xsim^n^mm-r^mm (^)w^-mm) r-^^^ii. (b 

A) &n-FbTVi;5o m^\t. >'*m-*mRNASfc«^0*BMm^3- 
H-r^DNA^T7:/D^-i$'-(DTSSlCig^$#, T7 RNA jJ^U P< ^-if}C<k DRNAJC 
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Boehringer) . Superfect (QIAGEN #301305) , DOTAP. DOPE. DOSPER (Boehringe 

r #1811169) uEf)m\f^n^o (Dtvxmmto >m:ti)Vi^^A^m^^rch 

m\ZJSL^^^^Mi^^. i^P^\Zh-['^f3im(DdMf)^X^^tti^9a^tlXl^^^ (Graham 
, F. L. and Van Der Eb, J., 1973. Virology 52: 456; Wigler. M. and Silver 
stein, S.. 1977, Cell 11: 223) o Chen:feJ;t;0kayaina«b^>X:7T-S^i5© 

mmi[:^mih. d mmt^t)cWLmM>^zL^-z^B>^w^ 2-4% co^. 3 
5^:. i5~24wi 2) dM\mm^^^mi^(Dh0f)mmm<^ 3) t)[,mBm^ 
(Dmkmmn)^ 2o--doiJ,g/isiWL^mM:^iii:mm^n^tm^i'Xi^^^ (chen, c 

. and Okayama, H., 1987, Mol. Cell. Biol. 7: 2745) » (^(D-^mt. -mm^i 
hyyT.yx.^-yayizMVX^^^o -^<mm-^^7.hy> (Sigma #D-9885 

M.W. 5X10') um^mm(Ddmmmitxmmi^^ h^>x7xi^s/3>srtf5:^ 
?£y6t^e>nTVi§o m'^W(D0<\tJL>]^'j-j^0^x^-^nxv^orcib. 

^^^mib^tcmz^un^y^mX^^thX^^ (Calos, M. p.. 1983. Pro 

c. Natl. Acad. sci. USA 80: 3015) o ®(D:^m\tm^mimtmm^yumx 

yy-ommm. mkmm. mmmm<Dmm^^rx^\^^t-^nx\^^^o 

^ji. 3 -DCDio^zf^) -(D^x(2)(D:^mmmmnx0'm(Dmm^m^^x0 
mcom'^^mm-r^ ^ ta^x^^cDx. ^>7^-nm^(Drci^<Dmk(DmM-^(Dm 

X\Z\t. hy>7.y:c'i7i^3>UmtimhX\^^^o ^M\Z\t superfect Transfec 
tion Ragent (QIAGEN. Cat No. 301305) , ^tclit DOSPER Liposomal Transfecti 
on Reagent (Boehringer Mannheim, Cat No. 1811169) ^m^^i^tl^*^. iltl6> 
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J3&J^lfiim(FCS):fe<krJ^^tn;^tlK (100 units/ml >G*3j;rJflOO/ig/ml Xb 

U:fh^'i-y» ^'^tSM<}^>j^^M^M (MEM)^fflViT+t-;i/Wllid&*iiJi&^LLC-MK2 
^70~80%3>7;i/X>blc;^^*T?J§«b, iMg/ml psoralen (V^l^ 

XU^i^-70^)\^7.vm-Z (Fuerst, T. R. et al.. Proc. Natl. Acad. Sci. 
USA 83: 8122-8126,1986. Kato, A. et al.. Genes Cells 1: 569-579. 1996) ^ 

t^^T^^o mminrn^^ 2~60Mg. .^!9»*b<m~5/ig<7>±iB0mm^-fe 
f^ffl*r^'^-r;i'X:$'>/'^i^K^^^'r^^^x^ 1"* (24-o.5MgopGEM-N. 12-0.2 

5Aig0pGEM-P, :feJ:m4-0. 5/zg©pGEM-L. .fc «0^1^t^l /igWEM-N. 

0.5jag®pGEM-P. cfeJ;^ /ig<DpGEM-L) (Kato. A. et al.. Genes Cells 1: 569- 
579. 1996) ^:#lCSuperfect (QIAGEN^h) ^fflV>feU5j?:7xi?>-3 >S^(C J; 0 h 

Mg/mlC!)U77>H>^> (Sigma) h>'>77 tV H (AraC) . <k«9$f* 

L<«40/zg/iiil(D5/b>^>T^tV>-b* (AraC) (Sigma) (D^^-^tflfil^^^® 

iR¥^S:^C-r§J:^J^m^J®«3iiil^^^^1"^ (Kato. A. et al.. 1996. Ge 
nes Cells 1: 569-579) o b^>X7x^'>3 »5^e»48~72lltrBm^i§«m> M 
Jja^igiRb, ^^Jg®ll^^3teI^DjgbT,«^5Sc#bfe^^ LLC-MK2»C h > 
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M^mmir^iic-mzmfk^h'yyT.yx.^zys y\zmm'r^i)\ ^tcltJ^y^a 

:^^zy3y^n-Drmmzxy^u-':f^yA^n^mm'r^iic-m2mm.izmm 

U{ikm^^ WOOO/70055 i^^ZS WO00/7O070#8i) o i^^±?f ^^^ctimMlC^Stl 

mU rendo-point (Kato. A. et al., 1996. Genes Cells 1: 569- 

579; Yonemitsu, Y. & Kaneda, Y. , Hemaggulutinating virus of Japan-llposom 
e-mediated gene delivery to vascular cells. Ed. by Baker AH. Molecular Bi 
ology of Vascular Diseases. Method in Molecular Medicine: Humana Press: p 
p. 295-306. 1999) \Z^y)^m.r^Z.tTb^X'^^o MAU#§T73l^U ^-^if^ 

^r^^^y-r^-^vTs^^^-t^tz-mz. n^ntz.mMm^'mMM^ mx\t\ 

hx^^o ^Tz. xmz^y'^-(^-()V7.^^^-^'^^tMz. iMom^is^ 
i^n^tiM-i )^^7^^^^-^^'^nmzmm.^^^ m^s^^-^m^-t^zt 
tixt^o mm^^-^Tc^^ )V7^^i7^-(Dmit:^mtmzm^-^nx\^^^ 
se>i^. (1993). r#»4^W5^0«^m7°Dh=i-;nii. ^^nmmm^m^ 
J . jp^^h. :k^, pp. 153-172) , M^^t. ^mm^^m^^zxtii 
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ig^. ^>^:^j;i/kf^-%i:. pp. 68-73, (1995)) c 

^^iZff^^tfj^X'^^ (BI^^PI#^ WOOO/70055 43<kt>* W000/70070#ig) . 

"tyy-i^^JVT. (SeV) ^S^/AcDNA, pSeVlS' b(+) (Hasan, M. K. et al 
1997. J. General Virology 78: 2813-2820) ( TpSeVlS* b(+)j « TpSeVlS* 
J t^bVi^) 0[)cDNA^SphI/KpnITmbT7^^P^>h(14673bp)^llIJRb, pUC 
18fCi^D-n>i^bT7'7XS HpUClSASt-r^c F^ii^{4(^m^«il<^pUC18/ 

:^<i:UTFji'fe^<5C>0RF (ATG-TGA=1698bp) ^I^V^T^^il^t^atgcatgccggcagatga ( 

my^m^: 4) T^iJ^b, F^^^sevy^AcDNA (psevi8VAF) ^mmt^o P 

CR^*, F(D±dit}c:« (forward: 5' -gttgagtactgcaagagc/IB^J#-^ : 5, reverse: 
5*-tttgccggcatgcatgtttcccaaggggagagttttgcaacc/'iB^J#-^ : 6) , Fji-fe^® 
TSItt-tA (forward: 5' -atgcatgccggcagatga/g3^J#-^ : 7, reverse: 5*-tgggt 
gaatgagagaatcagc/@B^J#-% : 8) 0PCRjgltiS:EcoT22ITilJST^o C(D^^\z 

m^nrz^^7.B.\^^s&citS3inxmi[:hx. p^ta^^^-^tf^^ogifjt (4931 

bp) ^[HliRbTpUCl8tC^D-->^b. pUC18/dFSS^-r^o C©pUC18/dFSS&Dr 
alllTmbT, gffjt^lHliRbTpSeV18^(DF3lfe^&^tf^^ODDraIlI^>irtS 
^-f '^*->/3>bT:/77.^ HpSeV18VAF 
^^M^l^^t. ^^JA^^pUC18/dFSS(Z)F^^gP^}::^^$'J|5g^^ NslI ^^XS Ng 
oMIV Umzm^^-r^o :i(Drcib\Z\t. ^^^^^^ite^ifit^, Nsll-talled::^ 
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<2> sey-?mj^^mm^mt^^)vn-Mikoi^m 

't>'^-(^^)V7.(0?m^ (SeV-F) &^^-r^Cre/loxPM#M^3i:/^X^ 
F©^^«SeV-Fji^^^PCRTiiilib, Cre DNAU 3>h':^— tflCckOit^^^*^ 
^mmmn-^n^^'^lzmB^-^nrc':fy7.^\^liCMMl\f (Aral, T. et al.. J. V 
irology 72. 1998, plll5-1121) (D:in-^7+>-f h Smmm^^UM^^MXh 
. T'^T.^ HpCALNdLw/F^:^^-r§o 

F^m'JrVA*>e>^^C7'f;i'xm^<£ieiJR-r^fe8e), sey-mB^mm-r^^Ji^ 

ZfV-^^iyy 50Mg/nil*^iDbfcMEMT-37t:. 5% COzT^^f^o SeV-Fjt^^ 
:g%J*)aBMi#14^#-r§;fc86, Cre DNAU 3 >lf :h-iflCd;«9Fite^]gi^^BI 
«^S$n§J;"5lC^ti-$nfc±IBy^X5 b*pCALNdLw/F$. U >m;^f;Vv'^A 
m (mammalian transfection kit (Stratagene)) \Z^X>. ^^OT'D h3-;i/l^ 

1 0cm:/ 1/- h ^ffl V\ 40 % n > 7 ;i/X > b S T^W b fcLLC-MK2miC 1 0 jtA 
>^^7>5 HpCALNdLw/F^h7>7.7x^>-3>^> lOrnKDlOX FBSSr^MMJ^m 

mX^m^zmW"^^ 10cm>^^-l/5^Srffil^^> 5ml 2ml 0.2ml 
2t^lC^^, G418 (GIBCO-BRL)t:1200Mg/ml^'^tJlOml®10XFBS&'^tfMEMi§i1fel- 

(DM^^^fr^o m'^Mzi:V)^m\^X'^tc.m%\zm^^^'tmmti'u--y^' 



wo 03/029475 PCT/JP02/09697 




Wi. Txy^^Jl/XAxCANCre^^^e)©:^^ (Saito et al., Nucl. Acids Res. 
23: 3816-3821 (1995); Arai. T. et al.. J. Virol. 72.1115-1121 (1998)) \Z 
ckOmti moi=2*fc«3 T^^^-frTfr-^o 

<3> Fx^sey^'i)V7.0nmmjsi.xsm^ 

C-MK2m^Cb^>X:7x^^>'3>T^o LLC-MK2 ^IS^^SX 10" cells/dish T 10 

omm ^hUM{c^#. imm^mm. vyuyt^^&^i^m (mm) -r 20 ^ 

uerst, T.R. et al.. Proc. Natl. Acad. Sci. USA 83, 8122-8126 (1986)) 
mx^imm^^-^'^^ (moi=2) (moi=2~3. $fjilc:tlmoi=2d^lBVi6.n§) o 7 

UV Stratalinker 2400 iiJ^U^m^ 400676 (lOOV). 7.h^^i^->^. La J 
olla, CA. USA) ^fla<^ 3 lHli5fe^tbT*^e>:/^X5 H pSeV18VAF-GFP 

, pGEM/NP. pGEM/P, S-t^pGEM/L (Kato, A. et al.. Genes Cells 1, 569-579 (1 
996)) ^^n^n 12Atg, 4jtig. 2iMg, mS^tig /dish (^)»JtTOptiMEM (GIBCO 
) \ZMM\^> SuperFect transfection reagent iXiig DNA/Sjtil O SuperFect, Q 
lAGEN) ^Atlt^^b, ^^aTlO ^mm^^ mmmzZ% FBS^^tJOptiMEM 3 

T2IlIi$fe#U, v'hS^iS-D-T^kV^^yv'H 40Mg/inl (AraC. Sigma), h 

u:/^^> 7.5/ig/ini (GIBCO) ^^mmximfn^mt^^ z.ni^(Dmm.^^^ 

U, ^l/-/h^OptiMEM \zmm-r^ (lO^ cells/ml) . ^^rafijlS^ 3 HI^ D jI 
Tlipofection reagent DOSPER (Boehringer mannheim) tlg-a b (10'cells/25M 
I DOSPER) mM.x\^^m.\^t^^. ±MXi^U-ZLy^\.rcYm,-^)\^n-mU(D 
— ^LLC-MK2/F7Ml-b^>X:7xi7>'3> (10*cells /well 12-well-plate) 
jlam^^^J^ViMEM (40j^g/inl AraC. 7.5Mg/nil h U 7v> Sr^tJ) b 
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TV^^Vi^'T ;i/Xtc:Jt^'JrV A+KXj&^/h^ < DSVi^?l53te^^«fc 0^^^- 
mrdn^^^^^zm±'r^ z t %x^^o 
]sii^hrz/^y^^v^^)i7.^tmmmzmw\z^^^^mmir^ztifix^^ 

ts{^^(Dmn ' ^m-:^^^ti^t^o:>m^'^t>'^^z^^n3ztf)^x^^o 
^^^zt^m^o ^mmzn,. mm.mzmwti.'O^ )V7.^ip m^\z 
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rc\t^(D^mmz^m-^'^^:^^ (W097/32010) m^mmr^^tt^r^^o 

, Xt!h-7°il§^/32in^-^tf®eMit^^^#§-t3^>^'^^^<. #»-*^BJ«> M 
HC class I mm. *5<fctj^Xh!h-y^'&/3 2m*#tJ, MHC class I/^y^^F^-^ 
#:CD^]^;&^T'SoT. (a) Xtf h-yj^-^iS 2m^^^pl^gicn- F-TStt^ 

^^/;^^i(}i^x^nrcm^W}mmm^rc\t^(ommJi^f}^^. ±^\^rcmc cia 

ss I/^::^5=- H1i'&'«^^lHliRT^X©, ^'^tf^SS:ii#^f §0 MHC class I/^:/ 

9^h*m-&#:^iimf ^^-^^ ^^B^v<\t. m%Wjmmmx^^^m\zmc class 
^tfMHc class I aii&^st-§'::7'r;wx^^^$'-^i«?Liii#)MicSA-r^o 

lass I mm^m'm'r^^o\zvrcmm^m\^^^z.t%x^^o :in\z^v. mm 
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<7)MHC class I mm^«I^T;»cSfg^$it. MHC class l/^':r^m^i^^m 
MT^eiit^^pJIg-r^'So ^tc. MHC class Hlt'&^i*^ giJ^t-PMb 

^cxtfb-:/iig^i3 2mtMHc class I mmt^^^'^-^^^^tiz^^mmt^z. 

^i^^^^MHc class I mmthx\-mB'^mx-^^xh^<^mm ii^tc^t 
mmm) xh-DXh^^^o i^tc. mhc class i m.m\t. m^mmBrnx^-DXh 

J;<. 75ymS2^J3&^'Qfe^$nfcMaMTaboTfe<fcV^c r^^^M MHC class I M 

^:5o ^fc, MHC class I M^lCtima)^:/5^FS:#iinf ^-<tfeT#^c ^!l 
MHC class I SmtCfc':t5^>>ft:»M^>^5^H^#JnbT*3tti^. Jltl^^ 
#e>nfcMHC class I/^:/^ Hm^#:^fcW>'(bb:rc^T. Ttfe^> 

^fflv^TMHc class 1/^:^5^ H 4&i^^mmzmmt^ z. tt^^mx^^o 
ffiT2.ymmmtvxih^R]t^-^mtsi^mxmmhx\^^^^y'^\'x&n\tE(D 

i;5;^C%<DfefiJfflpJtMT^§o f!l;ltfSJ!Sli^{CAssay Designs ttOBiotin hydr 

iz\Ae^m\^^^f3i^^tmmizit^mm-^mxh^. Biotui HNs^ffiVi^ys:e>t^u 



e^XD-NHjlC-fb^^lffPTteT^D. Biotin MCC^m^^^fSi^^t-Smzih^mM'^ 
5-(Biotinaini(io)-Pentylamlne EZ-Link^fflV^^>^6 tf-COOH \Zi\:^^ 

n^^^=^\^x$>^o mx\t. 7^ym m^mz^y) izwmmzi-zxD^^ 
^KD^'^tm^tvxiit. mxitmr kt^^oi^mm^^<D\:i-t^y^^^''- 

h'E^J«1i^#^^*^> ^^^^^ LGGIFEAMPELRD (@B^J#^ : 3 1) fS^atimH 
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q>n^ (Schatz, P. Biotechnology 11. 1138-1143 (1993): Crawford, F. Iinmun 
ity 8: 675-682 (1998)) o 

n^y'^Y^titsmc class I mm^\i:i"^>it-r^x.m^ ^^zs cb) \i't^ 
>imc class I mm^7\dz^>(D^^-rr^^^^^JM^^ts:^m\z^y)n 
o:it^^'c^^o mwmz\t. mx\mc class i mmi-Bir a (b 

SP) @H^J^#iPbT*5#. ^<DmC class 1 EMSr^MC class I/^7°5^H^ 
'&>f*:^^iit-So ^©m, MHC class I Bir A mm\Z^^}£:t^>itr^ 

. FPLC^{e:J:0^ lf^5^>#j}D MHC class l/^7°5^F1i^#^*t^l^> X hi/ 

^Ztf)iT^^o XhU'fhT\dz^>\t. m:K. R->'^3XUXU> (R-PE), Cy 

bm\z^^mm,-r^^ti!)^r'^^o Ammtbtcmc cuss i/^y^^ Hit^w^cT 
L (xtfh->^#Mto8^mm) CTL (xtfh-^ 

<^mmd%mmmm.) oi^iin^p^mizmibx^^-is^^o mhc cuss i/^t'^h 
0mm^^^'^vrcmm.\t. facs^i;: D^m-r^ ^: t j^j^t^-Sc 

Xbrh-y?g^i8 2inSfcJ^C class 1/^7°^ F^-^^^^iJ^ bfetniJI^^fi^T 

^)y/m(Dmm^^'0^^*^mzm-r^o i^tc^mM^t^^mo^^^-. 

VitiM^i^i5'-^ffl^'^Ti[?tb7txeh-7°|g'&i3 2mSyc«MHC class 1/^7"^ 

BMO)^^^-. j^^ViJil^^^i^-^fflViT^jtbfcXtf h-:/^'&32mSfc»M 
HC class l/^y'^m^i^<D. trLlIii#^6*JTU>A°JTO^m(^)fei?)©^ffl=&*i#^ 

mX^ts MHC class l/^y^^Fxh^x'-^fflV^ntf. Xtf h-::/#aWCD8^ 
ttTi^Jia0^M^i^^^T'3&^omMi::^M-r§ z. tti^x-^^o z.(Dv- h^-^-^m 
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-':f\zMvx\t. Hiv^^#a)PBMc ixiQHzMhx. rnvx^ih-zf^mm-r^^ 

h^x'-^MHC class I/^y^m'&#:(DSJCbT20Mg/ml^Jnb. ST^-tlS^ 

^-\z^'Dxm^^(Dxm'Mmm^^o ^©msiCDsji^-APCTS^feb, ^d- 
«i?s:#e»n^o PBMctcis6.-r. ^)ynmf^^m.m^^^^mvrcmmxhmm\z 

SMTP'S c 

^--fb^^ffi) \zx-^ih\z^f^h. mmmm^mmm fb#ms) ^^v^t 
^^-\txi^h--^mmmmm(D^m\zh^mx^^o tj^:^-^. ^^^ajoxb 
-&ufeiifflia^^^ii-r^xigic«fc 0 . ^WMmr u >A-5^sr#ii-r^ ;i ti}^x^ 

— ;i/C7<;i/X(EBV)^fflViTtransforinbfcB|fflJiS^(auto-lymohoblastoid eel 
1 line, auto-LCL)^^fiK^:/5"HT7t;i/7.bfc'b©*^^fflVie>n§*^\ 

. ^^Viti^^^y5^h'©fttDDlCXtfb-:/^^i3 2m^^^'^'r;i/X^^:^-^a 
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mmm^mmm^ntco ^rc\ih(Dmmmm'r^m^. g6?)OMHc cuss i 
xmm^mx. ii-2^^Tx^^m'r^z.tiz^-ox-^mtf3:^o zom. mn 

) XhmU(DM^il)^Msi^tirc. *fe> stimulator^fflJiaJCXtrh-:/^'&32iii^m 

$e>jc:, ifmm(Dx.\ih-^^'^^2m^^zmc cuss i/^y^Fii-^^ (i 
MHc class I mmtvx\t. mzmm\t^^^ii)^^ }^h-^(Dmm<Drzib\z}it\ih 

OMHC class I^^;&W*bOi„ thcDMHC class I^TOk h ^JfilS^irtM (human 
leukocyte antigen: HLA) tmttl. m^zmmzM/vXl^^^o 2^l^§«tc43Vi 

o 

«i#lC0*JC:feV^T«> HLA-A24(^6~7iiJ), HLA-A2 (^fiJ) . S:mLA-A26 (^210 
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)i3,E(DY!Lm(Dmmm<< HLA-All(2i!l), -A31(2fiJP), -A33(2tJP) 



A locus 


D 1 AP11 C 

D iOtUo 


A*0201 


B*0702 


A*0206 


B*1501 


A*1101 


34=3501 


A*2601 


B*4001 


A*31012 


B*4002 


A*3303 


BH4031 




B*4601 




B*52011 




B#5401 



mmwz^^^x^mmm^\t. mc cuss m'f-t\^xA2m^mLh class i 

mm^B^\ Xtf h-:/tbTJA. A24*6)^14HLA class l^'f-iZ^-oXmm^n 
§HIV-lS5fe<3!)Xtf b-:/^fflVifc<. HLA-A*24O2i:Vi'55te^M«0*A©$96-7 
Wli!}m^o t«eoT> A24j&j:^14HLA class I fi^. #tCA*2402 (Litte. A.-M.. Im 
munogenetics 35: 41-45 (1992)) 1:1*5 V^T^FjiT^^o 

*^Bj{Ccfc«5^#e>n^xif h-:/iig-&)32in:fea:rMic class 1/^:^5" Hlt-^^ 

2^!^BJ{CJ;0#6>nSXtfb-y^'&j82m^fc:tlMHC class l/^^^m'^i^^ 
#e>n§Xbfh-yj@'&32i*fc«MHC class Hlt'&^OtriJI^^e^J^ 
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m^feMC class I/^7°^Hm^#:Sr^t^K^m^tl^*i#^-r§o 
*^i^©Xtf I — ^m^&2JSi^Tc},-mC class I/^y^^ F^'&#;S:fflViTmi^ 

^fcMC class (Xtf b-7°#SW) CDSI^ttMlC^M 

Xtf h-yi^^i3 2m«WfflT^§» Xlfh->^#M6*)CTL«. ^j^^l^Tl tnl-ic 
|Hl#M6^^«^iD^'S-i:t;iJ;oT^5iT^§o m^miV Nef 138-1 0#Me<)CT 
L^MiLl--&Jl^. HIV-l^^#©*Mifil¥^J^(PBMC)^, j^M^MMlCctoTii 
m^M\zV. HIV Nefl38-10^:/5^HT/i;WXb;/S:stimulator$fflfla (IrIH®#:** 

S««^®Jt:lC. MHC class Ifi^ (Mig'§rM) +/3 2m+^:/5=- H«JC^^bT 
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So 

^Tizmm-r^o -(>\i^(omtmm> mmmw^mc class mm. mm^m) 

+Xtf h-y^'&iS 2mCD?^T^^b. Xk° h-:/#M65CTL^^^T#S H <t;{>^'^ 
=^$nSo :^JK«^^:f5^HT/i;WXbfc^'&J:0> Xtfb-:/«C class I 

mm mi^^m) ±\z^<^m.r^mmmr). mm^u^^> i^mu^^- 
^mmt uxm^^^f -5 z.t\z^r). x tf h-:/#MWCTL<&^sf s ^ bi 

7.-^^^-^^^. ^wMwmmmBm.^mmt^tMzm-r^z.hm^ 

^-(D, mi^m^mmLm.-^mmr^tc^(D'^mzm-r^. ■^mm^^)\^ 
7.^^^-\i^^ mm-^m(Dfz.^\z-^mx^^o i^nmn,. xtf h-:/^'&32m 

myk^^mitE\z^^^x^wMmm^m.^mmt^ti^\zmmx^^. *^bj© 
)V7.^^ '$'-(om.B.'^^w.^oj^>^mii\^x\t. %^ (-r>tf^) fe#t-<ks 
a^^^. F«i^^ (x/7Xk'3}?) ^mz^^m.m^'m.(o\,^rti<D-:^mz^^x 

mX\t. -r>tfhDTCDXlf h-:7'#^6*)CTLm^CD^ALlc::33V^T, stimuiat 
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^^mt^Z.t%X^^o ^^^y'^ h*(Df^t>D text: h-y^^3 2m^^'^7-r 
gfi^OMHC class ISII (l^^'&M) S^i^T^'^-r ;VX^^^-<i:^<DMHC clas 

comm^mi^^x. tnWMmmmmtimmt'r^^tffix^^o ^mmu. 
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class I mm^:2-]it^m^'f'^mmzmxr^:Lt\z^y). i<m(Dmc ci 

ass l/^^^l^m.'^i^'^M^-^'^^^tti^^^^o MHC class I Sm^:3-Hf 

:bm^^\m^i^^\zmm-^mm^^^-\zu-\^-^nx\^^xh^<. ^tcm 
mom'^mzm.s^j^^nxif^x^^^^ mf^nx^^mmmc class i siis:^^ 
^itniit. mmf}^BmBm<Dmc c\iss i/^:/5^Hii-&^7&^j^4^tiSo z.(Dm 
mt. mz^mm(Dmc cuss i/^^^m-^i^o^mmizmmx^^o mmxm 
i^^mmc class imm^mm^'^nu. mmmmmizim^mmc class 

^ D Miibfcxb- h-7°s^'&/3 2M&«»jp-r ^ z.t\z^ r^mmt^ Z. tti^X 
m^\t. B^i}^?>mmim^mm\^. uf^^nx'^mm\z{[km:^mxm 

jfflsa^sc^MHc class mmtm^i^^mj^ir^o zi(Dmmh. xtfh-:/#^w 
^^^Bi^f § i:5«>^T^§o -Tfsit)-^ zomm^u^^ytvxnm-t^ z t 
:^mz^y)mMvrzJL\dh-y'm^^2vi^mm\z/v\^7.t^zt\z^r). xtrb 

^mm'r^iM\z^vmm'r^zti!)txt^o mmmt. m^^tmrn^ 4'C(d pe 
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ptide stripping buffer (0.13M citric acid (pH3), 66niM NajHPO^. IBOmM NaCl, 
nmg/ml Phenol Red) X^l^mmmU mxmm) \Z 

^:^mz. i^mm,(D\^t/vE\-mc ciass i^\Hmmz^miyX\^^^rciit. ±fB 
(Dm^(Dmit\z^^^xiitmc cuss Ia^^n*w^c^^$■&^i^^>^^i^<> 

\zm'Dxm^hrcx.}£h-zfB'^^2mt:mmi^rc\m-m'r^ct\z^*). 

vomm^mM'T^z.tt^x^^o m^iit. m^omc class w^^-f^^ 

o mcmumm^rc\m^mx-Mci^x\^^^ctf)m^u<. m^mx-WLVx 
, z:(Dm^m'Dmmz^rimm'^nrcJL\ih-':^'^m^h. cn^fflv^xxifh 

•rcti!}mmx^^o •^^\zm^f3mcm(Dx\dh-^^mmr^z.t\z^y). m 
^(DBm\zmm<iif^mmmt:^^-r^ctt^^mt:f3:^o 

tf h-^jg^ 13 2iD43i:mfflC class I/^:/^Fm'§r#. ^^i^iS'-^^SA^nfc 

mm. ^rc\mj^\dh-':f^^^^2m^mmmsizmt^mm\t. ^^:^^^c^sl;TS 

y/^-&i3 2m^fe(tMHC class I/'^T^^^ ^^Vi«±|Bilflat*lcS-^T 
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• • 

xtf h-:;^ig^i3 2m^fe«MHC class i/^:/^ h*m^#^^a:tM7K^U 

«^s^ii7K (PBS) fs,Exm:^^mhxumt'r^ctf}^'^^^o a^s^v 
±i3««^s^J©7K. PBS. ^rz.\t^mmfsi^\zmmvxhJ^\^\ ^rz.:^mm(D 

^^riS^-{Cj;D#e.n^Xlih-:/i^'&3 2mSfcOTC class 1/^7^5^ Hlt-^^ 

. ^^i^\t±^mm^^tsumm<DU.m. mm. ^rz.\t^^^>tvx(Dmm\z 

B,3^A>. ^^^Freund's7>^:iA*>h, MF59 {^-i }VX.^ b » . MT 
P-PE ("T-f 3;^^5=-'JTj^JiSlli5!50 muramyl tripeptide). QS-21 (soa 

pbark tree QaJJaja saponaria ?5:£0T>^:xA> b^ll^^t>ii:^;i^fe 

Yij^y'm^^^^'^t>'^^z.t%mnx^^o z.o^otm^'^tx^xn.. 

\t i) IL-2<t— 2^fiIL-12 t(DU^^t>'it (Proc. Natl. Acad. Sci. USA 96 (15 
): 8591-8596. 1999) . ii) IL-2^'1' >3'-:7xD>-r (*a#fl^^ 5. 798, 100 

^) . ill) m^Tfflv>e>n^M^i^:3P--fa^s^ (GM-csF) . iv) mmM^ 

mWnMtl^Tc GM-CSF t lL-4 0|a^'&t>-a: (J. Neurosurgery 90 (6). 1115- 

1124 (1999)) •/s.ainm^f'oti^o 
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tnmmBthx^it. mxu^>y)vx>^\z:i^\^^x\t. mmmmmmox. 

>/s^p-^, H2|s:)r^0^lC*3ViT». fyAtix>^P->^M6» (Vaccine, vol. 1 
7. No. 15-16. 1869-1882 (1999)) > X\zm^X\t. M^^^l^ gag*fc« S 
IV gag (J. Immunology (2000) vol. 164. 4968-4978) , HIVX>^a- 

X\t. mPi\it:nU^mm(D^D-'^=i-:=-y \^ (CTB) (Arakawa T, et al., Nature B 
iotechnology (1998) 16(10): 934-8> Arakawa T. et al.. Nature Biotechnolog 
y (1998) 16(3): 292-7) , U:f^m\Z^^^XU. mX^tWtm^'i )\^7.(DlS^^ 
i7 (Lodmell DL et al., 1998. Nature Medicine 4(8):949-52) . 'f'BMmiZ^ 
\,^X\t. fc b;lt!D-'7':7-r;i/>^6M©;j!3yv'Hi5'>/1i^Ll (J. Med. Virol, 60. 
200-204 (2000)) fSi^^Jmi^tl^o V«^7-r;i/Z, 

^rc^.<MM^^ }V7.(D^^fS:U ^^>(D>i!>wmM^^'y-( 

)V7.\z:^mm^mm'r^^thx^^o ^tc. B:^m0ko:>JE-Emm^y/^^n ( 

#iSBg64-74982. #^¥1-285498) o h h¥M^;P^7.'^-r;V7.(D gD2i$^>Ai^ 
n (#li¥5-252965) , CMffF0^':7^;|/7.S*#U-^y^H (#ll¥5-192160) 
. ^^itm^^)\^:^^^t^V-^:f^\' (#^¥7-502173) f3iE\zm^X\dh- 

•f^m^^^^thx^^o mx\t. z.n6(Dmm^^±<^^z^^i.T^mm^^(D 
mmmmvx. -^mm^mm (apo \z^^^xmm'^nrc^mmiB(Dx}£h-':f 
^m^-t^o m.m^m-Km^t^z.t\z^o> mm<DYSLm\zMt^x}dh--:^ 
^miSE.ir^z.tafi'^^xh^. 

x\t. mmmm. ^rcmmmfnaomm^mm (apo \z:^mm(D^^^-^ 
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ffiViTXh°h-y^'&i3 2in<£^^$iJ3^cO. Xk! h-:/^'&/3 2m^fcmc class 

nx\^^^mm&m, (do hj^. cmzMi^xhmc^ yM^j-^if^-i^xm^^^M^^ 

(J. 1. Mayordomo et ah. Nature Med. 1 (12). 1279-1302, (1995) ) o 

tbxi^^^o iijf^ffljtik<^^J6e.nT.*3e.-r. mm^m^mo^^m^^^^-^nx 
$n§o vf)^vti:i^^<^^^(Dmm^^Mtvrc'fwmu^^y^^\z^^^x\t. 

"nature adjuvant" Xi^^mmim^^'^ 0)m^\zMl^xmm\zmm. U-^VX 

i^^Koum^^-'^zmm.x. i^m^^x:^^. iB!i^f}-^(D^m^-^^if^^^^^x\^^ 
mi^x<Dmm& ) o :i(D^^fs:mm'y^'^ymmzi^mm^mm-r^^t\t 

r:^^ )V7.m\^^th'Dxxt^mm(D'^mt. ^oo-ovT^ou^^yizx 
^mmfrnz^vm^-^no^o ry^)V7.f)mm(Dmm\tm<Dmm\z^^Bm\z 
mv. mm\zi^mf)^-^mtu^o m^it. mmm\zmt>^m^0km). ^ 
S*^^^^Mt)^/^trD-Tr:7-^;^x(HPV). ^x'i^^Mm<DmMxh^mvi-\\z'D 
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X. i^^^mz^m-^f^mm^^^^^^x^^^o -i&o^ry^jvT.mmo^mit. u 
^^>mm\z^ ^ ^m^i^^mmhxn'^i)xmfi^<^i:^'i)V7.\mmh^-r<. m 

immt^mmx^^tm^-^n^c 

-\^r^MBf-^(D%(D^u^'^>tbxm\^^^:f^W:mku^^» ^mnvx\^^ 

a\zm^n^mf)^^^ ( mku^^y tcom^tm^M.^-^m-m (mmmm) 
i^Bommm-.^oi. i9. no. 3 page. 6-9, 2000JI ) o mt^^ mo)^ 
m&i^^^^ mnm^^'f=^]^\z^^%m(DU!7'^ymm : Binm-, mmiEX 
, ummwi m) ;mmm'.yo\\ 32, no. space. 1167-1172 

2000J1 X Jit^mfs. axj^mmmi^ nx § 5=- □ >^i—'^^^^m-^m 
mmwBMmnmmvrzm'y^^y\z'D\/^xmn-^nx^^^. ^^m\z^^M 

ztifiM'^-^n^o v^^W}m<Dm^fsimmxmm,'^mtsiO^)\^:^^^^- (7x 
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X\^^^n^^m^^ WmU (DC) :dm{cMbTt)MHC class I^^^^^T^tri 
^'^t^1lf^l^««> ja^^©«±(DMHC class I^^^ Sr^bT'^-f ;i/7.mM-^0 

h U fcf (TS) $8-1 SlEli^ 0 ji-r ^ X?Ka b. -eO^JtXLC^^'fi&lt^b 

b. U >/N°gi5i*]^5^i&b^^6*)JcMj|&Jc:tn:i^*i^i"^ Jil t ^^SEbfc (#M^1 
0-316585 Percutaneouspeptide immunization via corneum barrier-disrupted 
murine skin forexperimental tumor immunoprophylaxis ; Proc. Natl. Acad. Sci.U 
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.S.A.V0I. 97. Issue 1, 371-376, January 4, 2000) o :L(D^o-f3i:^mt;VJ7 

^x^^o ±^mB\tB^\zion^^Am^mm(o^^^i^i^^<D^^^'t. m 

, i^mm\z^^^xpfmizm^^^n^o ^rcm.hthx\tB:i^xhB^mm<Dm^vL 

m^miiim^m(Dmmm\zmmx^^. :^^^x\ HLA-Aii(2fij). -a3i(2§ijii) 
. -kiimm^MMt-r^mMhm^x$>^o B^A(Dmu±\t^Pti< t%m. 

A-A24, -A2, -A26. -A31v -kiZ0\^^tm^-':^^mt^o *fc±fBHLA7l^-;i^ 

uxm ^ ^xm < e> vtcti^^ xz.tib(D^^ -fomk^m-ommt^ e> 
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oy^iff^: m^m, \iimm, m^^xm, m^mm, ^mmn, mm 
, m^'ii', ^Mmm {m^±) ; Bifxm^^p^^^mu; voi. 33, no. 7. 

Page 1191, 2000) » Jin^TOt ;i5B¥±^0cDNA^-r U-J; D4gM© 
(SART-l~SART-4) . JtJScDNA^-T U - J: «5 SSIKO^t^^^A^^ D-n> 

l|g«^*^6<)T^h-e^X^mbfco ^fcHLA-A24^mi4^:^5^b'(SART-l 690-69 
8);{>^^3^ViCTL^^43 J;miLA-A26J«)mtt^7'5^ HSART-1 736-744lCc};mA-A2601 

, -A2602. -kmzmmmzimmmm^nx\^^^ ( m^oco^u^-f^f-^^mk 

E) ; ; Vol. 190, NO. 2 PAGE. 129 - 133 1999J , rSARTl-^"7°^ 

H J; ^1^-:/:$' < §HLA-A26^14M0 ARtJ?^a#*^iJfiL U ynMii^ ^ O 

#m (i5^®^A © ; 02^^#^m^tB»Jl ) o $6(CSART-3JSS 
ji&ltCTL^^tamS-gi^iUO kD©SART-3tn;M*^Jim«lcB^e^l^^3gb. iS^-^ 

tg^Wt*^20®9l@(3!)75yi?35>e.J^^^:^5^1^ (nonapeptide) /O^'IH^i^nTVi 
:b ( r^^'I±^a#lC^ttmA-A24*6l^#lckS*-^y5^H^fflV^;t^B^^#tt 

Twmo^mmtmmmm ; lumm, mmnm, n^mm, m^m, &7mm, 
mmm m) h^^^^^^i^; voi. loi, ^mm^^m^m. 417 

2000J1 ) o ^n^0mRmmiimmtfim(D^mmz^n^^Bu^}\^x'(Dm. 

o ^rcsm-2\m^±^m(Dm&.±.\z. sART-3}*fli0. M¥±^^^^tf:^^^ 
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m'^, i^^mm, \h^^m (A^M^^ m) immunology Frontier ; Vol. 9, 

No. 3, Page 195-204, 1999) » HLA-A26«0*A©22X. HLA-A*24O2«02^A(^ 

. ^^mm {P<^m-X J^i^M^l^; Vol. 1. No. 1. Page 89-95. 2000 

m^m Muc-i *fc«Muc-iiiA5^>i5'>xAUtf-h-^y^H (*a#i^^ 5.7 
44,144^) , gpiootn:]M7^f7&^#tfe>n^o Jine>0ii^^t-<k^^& 

ipm^. #/hmw^st-*5^^T?^20:^^e,4o%©^««jiC5ie^ 

2fi^(D2aCD9mer^:/9^K (HER2p63-7K p780-788) ts.^^'m^t'^^^i^^'^ 
(Eur. J. Immunol. 2000: 30: 3338-3346) o CEmmMfmmm\Z^ 

bT> cEAxb°h-y^7°^H^fflViyc07^5">^^fe mmmWif^^mm 

^BJ(D^i^i57-*fctiMeM^3iffi1"^^^fe^;^5>^'^ (Kim. C. et al., Can 
cer Immunol. Immunother. 47 (1998) 90-96) « M^^t. Ij^^UMZ^X)^^^^ 
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m^^^. :^it^^. AW^ik, lii^X- (-M^mm.^) : B^^m^^^^B 

Wt») e 

limX^n^ (Coon, B. et al.. J. Clin. Invest.. 1999. 104(2) : 189-94) o 

tfcJMc class \/^-:r^Ym.^w^^tsm.mi\t^ ^nmmmu'&L^^^'P 
n^. mmM%m. m\^^. mmn. ^mn. ^^n. sfc^^T^Jcff^^na 

^ y^ifV/Wr/UrJ^-f if->'3>. RT-PCR, RNA:/D5^^ i^a >T-/-fe'f^tc:J; 

J::5:^ffi« In situ Tt>m^#^. liiRllt/^^tb'^^t-f*^ ia^^fflV^ 

fc'>x7.i5'>:/D!y RIA, ELISA, :;^;i/iS^'^>7-/'fe^^tC<fc Dfi^ 

oz.tifix^^. ^tz..mx^&-%^(^^^^^^^zt^fz.^. nm^^^^ 

<h'bpJtgT$>^o 3:^f^^' h'>i5^--fe% CAT. 7)Vts')i^^7. 
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xt!h-yj^'&i3 2iD^fctiMHc class i/^zf^ \^m^i^(Di^^m\t. mB. B 
mi ^^B^. -^^u^mo^i^m. 

lOOiEig/kg. $F^b<J*100ng/kg;&ie>50iLig/kg. d: D^f tiUgAgd^e>5Mg/ 
n-6n^±IB0»TS-%^f ^tJ^K Xtf h-:/^'&/3 2in^fcl*MHC class I/^ 

^^iS^-os-^m^i. mm. mmoi^m^ ^m. mu ^^m. S4 

^ :$'>-(D:^#«$f * b < tt^lO^ pf u/ml e>*9lO" pf u/iK J; D $f * b < Ji^lO^ P 
fu/inl;?)^e>^10«pfu/mK S'fc$f*b< t*^lxiO«pfu/ml;{)^e)|^5X10*pfu/inl©l6 

b<«^10'' pfu/lPl5{>^e>10" pfu/lsl> J;»9iif*b<«^10^ pfu/m^i^lO' pfu/H 

, M'h^^v<\imiQ'^ pfu/iid^e.io'' pfu/iEiTS-^-r^o 

Xhf] — yig'&i32m (e/32m) ^^^f ^SeV^^^J?- (e/ i3 2iii/SeVb 
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m4\t. X\f:h'-y''m'^&2mmSeV^^^-^^ZS^mmSLh A*2402^^SeV 
^^^-^S^^:^-&)fciiB§5&^e>lElJR$nfcMHC class I/^:/5^h*^'&#<Z)^{±S 
^^-rmX'h^o A24-BSPA7VSeVb*D<^D^Vi3 2iii/SeVb$. ^tl^nm.oA.=\0^^ 

mrcy-mmzmmmi^tco ssmtc. mm±moouLi^muv^ mhccuss i/ 

OlCi3 2in/SeVb^-5Vi«wt/SeV (^5l^»e^<&i#fe;^cJ:Vi^4MSeV) ^^^bfefe 
, A24-BSPA7VSeVb:feJ;DCe/i3 2in/SeVb^. ^n^'nm. o. i.=10:fe«fct)^'2-CCV-l^ll^ 

^vmBn^^mi^fco mimgo^mmmc cuss i/^^^^^Hm-^^^iEiiRbfeo 

E16ti> m^^MMHC class IM^^" Flt-^^CD^^^S^-rST^^o H9M 
(bMilfflJi^^. HLA-A*2402-) lcA24ful l/SeVb^fe J; D^VNef 138-/3 2ni/SeVb&^n 
^*nm. 0. i.=1043j;mT^^bfco l^-ftri > h U-)Vt bXe/Nef 138-^ 2iu/SeVb 

^^;i/bNef 138-104#M6*JCTL^^ a->^fflViT*'Cr45c!±l7';/'fe-<^^ofco 

m7\t. :f>^«Xtf b-y5g^i8 2m(D^m^^t-EITa5^o H9 m (HLA-A*24 
02- tCe/Nefl38-i3 2m/SeVb*fctt^K^S^i:bTwt/SeVSrin.o. i.=2T 

a^^^-ti:, 3 0^Jcig^±?i<£rInlJRbO.22/iiD(Z)7'i';^:5'-^fflViTM]iabfco 

mmmmtvxEQ mm (hla-a*2402- hhmm.m \zk2Ai\iu/sen^^zsw 

efm-^2m^^tsmm±m. t)b<ti^14n>hn-;i/i:bT10MM Nefl38-10'& 
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NfF^1^^ Nefl38-10#^6^CTL^n->^ffll/^T'"Crij[tt}7^;/-fe'1'^fTofc, imt 
bTA24ful l/SeVbi5i;U^e/Nef 138-/3 2Bi/SeVb^^n^*nm. o. i. =10*5.tmTm^ 

mS\t. MHC class 1/^7^5^ F 4a#:tCj:^Xlf h-7°4tM6^CD8^ttTm(D 
(PBMC)lX10nc20/zg/inl(DMHC class H 4»#:T^§A24/Nefl38-10x b 

:^a^]bn;^4t:T20^^fS:$-&fc» ^©^sm^ttb, i%/t73]^;i/A7;i/5^t:H 

^-^tfPBSCPhosphate-Buffered Saline) tCTS^bfCo m^:^ ^ZSm.mzm%^ 
^A24/Nefl38-10xh^^-^tnCD8jn:#:TM^bfct)©T, m^om^^tmm^ 

1 ] HLA-A*2402jt'fe^*3ckt)^t: h jS 2iDiie^®#^ 
th©MHC class I<D1-::3TS^ HLA-A*2402ii^^> :fe<fct5^b h j3 2ffljt'e^« 
. HLA-A24 ^W'Om'^X^niiSL^n (PBMC) ^;/-fe>i^¥-RNA (mRNA) 

^V)^u—Zi>i^VrzLo mRNACD^^lcJi Micro-FastTrack Kit (Invitrogen)^ffl 
Vi^o cDNA "^J^Kit AMV-RT First-strand cDNA synthesis kit (LIFE SCIENCE) 

#e,nfccDNA ^MMfCbTHLA-A*2402jte^tt, 7°^-^^- HLA-5P2, HLA-3B 
^fflV^T. 3 2iiai^^« b2in-5* . b2in-3' ^fflViTPCR^frofeo 
HLA-5P2, 5*-GGGCGGATCCGGACTCAGAATCTCCCCAGACGCCGAG-3' (iB^J#^:9) 
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HLA-3B, 5' -CCGCCTCGAGCTGGGGAGGAAACAGGTCAGCATGGGAAC-3' (@fi^J#-^ : 1 0 

) 

b2m-5' , 5* -GGCACGAGCCGAGATGTCTCGCTCCGTGGC-3' (@5^J#^ : 1 1 ) 
b2m-3*, 5'-AATTTGGAATTCATCCAATCCAAATGCGGC-3' (@B^JS-^:12) 
PCR J*94t:30#, 581C30#. 12Vl^. 351^-r ^JKD^^ 72'C 7^T#SSii&=& 
n-otco ?cm Ex Taq (Takara) ^m^^xn-Df^o n'bnrc?cmmtpGEU-T vec 
tor system (Promega) ^fflViT^D-->iJf b (-€-n^'nA*2402/pGEM*5<fcD^^]3 2 

dye terminator chemistry (Big-Dye terminator cycle sequencing Ready Reac 
tion kit; Applied Biosys terns) ABI-377 DNA Sequencer IzXM^WWj 

mmm2i xtf h-:/i^'&i3 2m^^^i^i$^-©f^m 

F(e/j8 2m/pSeVb) ^mmVfc. /3 2m(Di>^:^;i/E^JOT^'\<^)6-Xt!.h- 

^)yij—(Dmx> E, s '>i^:^-;K NotigK^(7)#Jjn«PCR 

mizx-oxn-DTcmDo uy:^'-(DTs.ymMmt. gggs immmn: i3) 

Hfi 3 HI^ D 51 b >tlH^J (GGGSGGGSGGGS/'IB^J#-§- : 14) ttH^^'DiZiytc. 

e/b2m-al , 5' -GGAGGTGGCGGGTCCGGAGGTGGTTCTGGTGGAGGTTCGATCCAGCGTACTCCAAAGAT 
T-3' (M^m^: 15) 

e (Ne f ) -a2, 5* -TCTGGCCTGGAGGCTAGATATCCACTGACCTTTGGATGGTGCTTCGGAGGAGGTGGCGG 
GTCC-3' (@a^JS^ : 1 6) 

e (Env) -a2, 5' -tCTGGCCTGGAGGCTAGATACCTAAGGGATCAACAGCTCCTAGGGATTGGAGGTGGCGG 
GTCC-3* (@H^J#^: 17) 

e/b2m-a3, 5*-TGCGGCCGCCGTACGGCCGAGATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACT 
CTCTCTTTCTGGCCTGGAGGCT-3' : 1 8 ) 
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b2iD-d. 5'-TTGCGGCCGCGATGMCTnCACCCTMGTTTnCTTACTACGGCGTACGTTACA^^ 

TCTCGATCCCACTT-3' (E^J#-^ : 1 9 ) 

&2m/DGm^mm\Z e/h2m-&\, b2m-d ^fflV^T 94^ 48^0 72*0 1^ 

. fcTi5ij--r^MTofc^. 72'c mizximEm^n-otco m^ntcvamm 

^^Mi:bTe(Nef)-a2. ^^SV^ti e(Env)-a2 t b2m-d ^fflV^Tl^^frtCT PGR 
:$e>l;i^© PCR m^'&MmtVX e/b2m-a3 b2m-d SrfflV^TI^^^JcT 
PGR SrfrVi, e/Nefl38-32m, e/Env584-i3 2m irit^^i'^Co e/Nefl38-32in. e/En 
v584-j3 2m^>T-^ pGEM-T vetor system (Promega) ^m\f^Xi7U—ZL>ith. M 

^E^j^^>-^'x>7.^jiStcT5i^xfco ^mummmmoiuzxmitu psevi 

8^b(+)ONotI^®fgP'fi:fCifAb. nm^mim^mmV e/Nefl38-/3 2m/pSeVb. e 
/Env584-i3 2m/pSeVb ( Fe/ ^ 2m/pSeVbJ mmr^) . *5lt®/3 2m 

(D3!f^^mm-r^'t>^^0^)V7. /3 2m/pSeVb » b2m-a (5' -TGCGGCCGCCGTACGGCC 
GAGATGTCTCGCTCCGTGGCCTTA-3' /SB^J#-^ : 2 0)-i:b2m-d ^m\f^X±^tmWZ 
^2iii/pSeVb ^#rco NefODXtf h-:7° (Nef 138-10) (D7 ^ mUmm^i^^ ■ 
2 EnvCDXtrh-:/ (Env584-ll) ©T^ / MIB^J^IB^J#^ : 2 6 iC^-f 



[^»J3] t:;r5"MbgK^:/^H^#Jai-3^-^t«MHc class iMmmn^ 

HLA-A*2402 jie^i3IIS^M^^<^Bir A substrate peptide (BSP) S5^J (.WM 
3 1) t.\i7.J''fy^^ (his), ^y^^ )V7.0E, Sv'iJ7*-^>'k NotI 
^^omm PCRlCTfro (EI 2 ) o 



A24-dl. 5'-GTCCCGCAGCTCCATCTTCATTGCCTCAAAGATTCCTCCAAGGGATCCCCATCTCAGG 
GTGAGGGGCTT-3' (IH^J#-^:3 3) 



A24-a, 



5' -TGCGGCCGCCGTACGAGGATGGCCGTCATGGCGCCCCG-3' (IB^J#^ : 3 2 
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A24-dl/his, 5* -CTACGGCGTACGTCAATGGTGGTGATGGTGGTGGTCCCGCAGCTCCAT-3' (MM 
: 3 4) 

A24-d2/his, 5' -TTGCGGCCGCGATGAACnTCACCCTAAGTTTTTCTTACTACGGCGTACGTCA-3' ( 
@B^J#^: 3 5) 

A*2402/pGEM ^mMtLX A24-a. A24-dl &fflVi94'C 1^. 48^ 1^, 72*0 1 

m^mmtVX A24-a. A24-dlhis ^m^^Xmmz. PGR SffV^. -^^iZ^O PGR 
jgi^^^MtUT A24-a, A24-d2his ^fflV^Tl^^^l^T PGR SrfrV^ A24-BSP 
i>/5ir>t&#fco OTe//3 2in/pSeVb f-^m^lpl^l:: A24-BSP///VpSeVb ^mco 
[|I»J4] mj^-g-SMHC class im^^3^^i57i$^-(Df^il 

-fe>^<'i7-r;wx E, s NotigB^0#i}q« PGR icirfrofc (El2:fe 

A24-a#, 5'-TGCGGCCGCCGTACGCCGAGGATGGCCGTCATGGCGCCCCG-3' (@2^J#-^ : 4 0) 
A24-d4. 5*-TTGCGGCCGCGATGAACTTTCACCCTAAGTTTTTCTTACTACGGCGTACGTCACACTTTACA 

AGCTGTGAG-3' (I5^J#-^ :4 1) 

A*2402/pGEM ^mmtVX A24-a#. A24-d4 ^fflVi94°C l^J)-, 48'C 72'C 

1^. {C:T15+l--r^;Wffom 72^: 7^)'{CT#:g^^^fTVi, A24full ^>t^# 
fco OTe/3 2ni/pSeVb f^^Btillliltc: A24full/pSeVb 5#fec 

pSeV18*b(+), pGEM-L. pGEM-P, pGEM-N, vTF7-3 « Hasan, M. K. et al., J. G 
en. Virol. 78: 2813-2820, 1997, Kate, A. et al.. 1997, EMBO J. 16: 578-58 
7 ^XSXu, D. et al., 1997, Genes Cells 2: 457-466 \zBWi^tlX\^^^o -fe> 

^-(^-ovx^'^^-onrnm-i^^ ±mxmzns,Wi.<D:^mz^'Dxn-or^o e/Nef 

138-3 2in/pSeVb:fecfctJ^e/Env584-i3 2in/pSeVb*^e.. ^n-^'tle/Nef 138-/3 2in/SeVb*3 
J;tJJe/Env584-/3 2m/SeVb^#fc (e/ ^ZJo/SeVht^^mt^) o ^tc. A24-BSPAyVp 
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SeVb:fe J;rJ?A24ful 1/pSeW ^n^nA24-BSPA/j/SeVb43 j;m24f ul l/SeVb^ 

^)]^(O^U^m&'im CV-l ^^TS LLCMK2 lOa; ^-yW^Mm (FCS) . 10 
OU/ml Xhl/T'h'^^i^X lOOU/ml ^ni^U> (Life Technologies) !£^tr M 
EM (SIGMA) igJfi (MIO) lCT@«brCo ^C^^O^^y^^^ ^-i )V7.(Dmk\Z^^^X 

tt, #lC^e.3feVi|St9> m.o.i.lCTmm;l'fe>i5^-1'C7-r;PX^ CV-im^C^ 

^^-B:. iUfil^MEMt^THSfBlig^bfco 
[^JS-^J63 Xt!h-:/Jg'&32m (e/j32in) (DUIiR^ScfcD^^a 
e//32m/SeVb*fe«/32m/SeVb<&^^$ii-fe CV-l m®*g«±m^. 'fe>i5^-r 

^-I'iWXJ^^Sr^S'T'SfeiC), 40,000xg ■r]t'i>L'±?*^lEliRL/;/bo 
ig^±?t4'©e/32mCD^W*it>t^'^-f enzyme- linked immunosorbent as 

say (ELISA) mzX'fr-Dfz.o Capture trL#:}c«tn:b b ^ 2^ ^ P^p:/U ^ 

D'-:^;l'tn:'^ (DACO) 2.5/ig/ml ^S:. detector ^l^^u^u^ 

^)y=tJ^U-i-)V^m'^-^^y^—^Wm, (DAKO) 500ng/ml *fflV\ ^fe 

ICti TMB /l-pT^v'iS^-if^fe^^y h (BIO-RAD) ^fflV^fco 
;^^+)->y;WC^tMt h j3 2S^^Oi^P:;^U> (Biogenesis) ^fflU:^Co 
[^JS^J7] MHC class F^'&^^IhIIR, 5|t^ 

A24-BSPA/5/SeVb t e/Nef 138-j8 2m/SeVb ib-SV^^ e/Env584-i3 2m/SeVb <h^C 

miiir^rcib. 40,000XgT]®iL^L±tt^lsI'R> ImM PMSF. 3Mg/ml leupeptin. 3 
jtig/ml aprotinin. 3jLtg/ml pepstatin A ^M^fco MHC class l/'^:/5^F^'& 
'(2^(D±?f'\(7):$^TO?iiM«1J->H'>-r -y^ISA m^xn-otno Capture tfC^z^C 
Jitrtfcib MHC class I =^ ^ U—f (Ancell) lMg/ml<£, detector 

h i3 25 Di^D:/u y^j ipu—y)\^^wn—^^y^'-^nm, (dako 

) 250ng/ml ^^Vi. ^felCj* TMB /t-:^^viS^-'lf^'fe^';/ h (BIO-RAD) ^ 
ffiViifc (S4) o 
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i§*±^i*NiS04?£^J^bfcHitrap-Chelating column (Aiersham Pharmacia) 
^m^\ FPLC (Amersham Pharmacia) ICTO. 02M NaHPO^, O.SMNaCI (pH7.4) (D 
^^yyy^^^mzXQifi^O.i M©Imidazole(D?im^@B4'T^itJb^-o PD-10 colu 
mn (Amersham Pharmacia) ^m^^xmm^ lOmM Tris-HCl (pH8.0) Icgm Ce 
ntricon-30 (Amicon) ^mi^^xm^mjmizxmmhtz (0 5) o 
[^mmS] MHC class Hli^^Of^® 

\d:t^y(DHMzU Bir A mm (Avidity) ^fflV^fco 1.8 mg/ml MHC 

class l/^y^Hlt-^'ft: Img ^ BirA lOjLtg lOmM Tris-Cl (pH8.0), 50mM B 
icine (pH8.3). lOmM ATP, lOmM MgOAc. lOOjiiM biotin TT25'Cx 18 I^FbIS^S 

\d^^>Hm MHC class l/^^^m^i^(Dmm\-i Superdex 200 HRlO/30 co 
lumn (Amersham Pharmacia) FPLCtCT 20mM Tris-Cl (pH8.0), 150mM NaC 

1 Xn-Dfco ^(DWi PD-10 column ^fflV^T 2mM EDTA ^^tS PBS \zmMM^iy 
. Centrlcon-30 ^fflV^IS^M^J-T 2mg/mHcP^bfco Streptavidin-RPE (M 
olecular Probes) iiMHC class H^-^-^ : Streptavidin ©ti:t5^>'fb 

^-la = 1:1 X^Ji^-^^^Z-tlZJ^-oX^mi^itht^^o 

mmm9^ Nefl38-10 #^WCTLi:7P->(D^3£ 

HLA-A»2402 HIV-1 m^^O^msk^mm (PBMC) §3X10V96well "T 

RIO lOOjtilT— Bjfe^#b;/S:o ;^OD0tC stimulator^ (0.2jLig/ml PHA (SIGM 
A). 10% Lymphocult-T (Biotest) ^^t;RPM11640 (SIGMA) i^iik (R10)T-Bjfe?§ 

'i4'fb:L3.ooo rad {zxmmumM^n^rc^^ iomm (DNefi38-io xmm/v]^7. 

bfcSS® PHA-blast) ^SO^. tribb CD28 Ug/ml #ffiTT2iir^l$llbfCo 
^O^ljiW^f-stimulatoriBfla (10,000 rad xmmmmMl^ IOmM Nefl38-1 
0 XWV:p^VTc^'E,(D Epstein-Barr virus transformed B cell line (B-LCD) 
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^u-=LymtO.% cell/well omm^ 1X10" cell/well stimulator^Ii& (10 
.000 rad (OmmmM'^^ IOmM Nef 138-10 t/VVT^^Vfc B-LCL), 5 

XIO* cell/well feeder« (3.000 rad TiJcM^fi^WbfcMSA PBMC) tt% 
IZ m Lymphocult-T, 2.5« PHA-sup (mX PBMC (SXlOVml) ^ 0.2Mg/ml P 
HA T 48 B#FBl«l-:^cH^^±a) ^^-fC 3 - AmmmmVtco 

mmmioi i^j^^^wHc cuss i/^':f^m^i^^j^^'r^^eymxmm(o 

CTL "Cr i^aiy^yiz-l'^iJJlTO.kdlCbTfT-pfCo t hCD4^TU >A'^^ H9^1 
0% PCS, lOOU/ml XM/yhT^>->, lOOU/ml ^n>-U> :&^tyRPMI1640 (SI 
GMA) igfife (RIO) \ZX^mvrCo 2X10'cell/well (Dm&Hmm (tM^flS^HB 
) ^ mtiCi Na,Cr04 T2NfFa1^'^;H-^ RIO IZTZmm-oTc^^ IOmM (^'^^^^^ 

7 ^reiHu (f75:t)-&. x.yaL!7^-mi^^mnt^2omfm) \me\z^ru^ 

'&t)-&TSeV^^:$'-©^^^m.o.i.=10:2Tffofco # E:T it i:sLyx.^^-m 
m : ^WieiaJt) Jcbfe;&^oT^M0iJ9(^m^X7aii^iS'-«^:UTj]P^4^ 

^iJtffi (Spontaneous release) ©a'J^{c»x:7x^iS'-m©f^feO RIO 
S^iSm (Maximum release) ©il'J^lCttxyxi^iS'-^Baa)^-^^ 0 4« TritonX- 
100/PBS SrXtlfeo 

(^mm'y>^ (Specific Lysis) («) i^-^yy'JKDcm - gBJftm(Spont 
aneous release) <Dcpm]/[^::'ciJcai (Maximum release) (Dcpm - g^i^ttKSponta 
neous release) cDcpm]x 100 Tfh^bfc. 

mB-^mmc class i/^y5^Hm'&#<^CTLJcJ;^^i^^ii'^:^^^^0 6}c^ 
b^Co A24full/SeVb t e/Nef 138-/3 2m/SeVb ^^mXVTzmmiZ:^\'^X . 

mmmi l] SeV%A«5&^e.llIiRbfcXt!h-:7'Jg'&32m(D?i^ 
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Semxmm.rm^-^nrzX\fh-':fm'^^2m^mmt^rcit^ e/Nefl38-32in/ 

L^Mfll 12] MHC class F 4«#tCj;^Xk: h-7^#M6<JCD8^14T 

HLA-A*2402§i#OHIV^^#:fe J:tX«i#A05^Mm^J^(PBMC) 1 X 10nc20Mg/ 
mlCDMHC class I/^7°5" H 4*#:-r.S^A24/Nefl38-10x h ^"x'— RPE^Ii^jjP;^ 

HS^-frfeo ^omsm^itb, l%;^^3i>;i/A7;U5^t:H*^tJPBS(Phosphate-Bu 
ffered Saline) icTS^bfec m^i^^nm^iM2%^zy^},^ikm. Q.nTi^it 

A24/Nef 138-107=- h^"7-i:^CD8in;#TS^bfet>OT:\ Ei4'®^^ttCD8^ttT 

2|s:^BJtCckO. Pi?L«ltl«t-*^^TXtf h-:/^'&i32m*3J;miHC class 1/ 

jg-&/3 2mcfeJ;rMlC class Jfi;lI#mWCTLa)^tt}*5itJC^« 
©^8^)1::, SfcXlf h->^j^'&i82in*ISgMaM&fflV^3^c^M#^WCTL-v(DmM^ 
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^mmmz^mr^^^o mrz.:^mm(D^^^-\t. mmm\zM't^mn^i^(Dm 
m. ^^nm\zM'r^ft^mfkf3.E\zm^m^'^fhmm^i7:^-tLx^m'^ 

2b -So 
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8. Xt:h-:/i:/3 2in<DFBlt;iiB^J#^: 1 3 1^15^07^ ymiB^JSfcJi^O^ 
(a) tt*]^l;&^e. 8C!)ViTnd>lc|2«tOC7^;PX^i^iS^-^Pi?L»iMflafc# 

1 0. if*:^9lclBmo:3^StcJ;D^m$nfcXbf h-7°J^^32m, 
11. Xt!h-y^'&j32inS^ty, ^T'PiJ^^'^-®^]^:^?*"^^'^'^' 
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12. MHC class I mm. :fe«fcr/Xtf h-:/^'&i8 2m^^ty. MHC class 1/^7° 

HC class 1/^7^5^ H^i'&^^lHliRI-^X®, ^^t^:^j*, 
1 3. HiffBiitfLtttlWJC. MHC class I mM^^'^'t ^"^J^ )V7.^^ ^ 

xt^xu^-^ e. \z^t^. 1 3 m2a<D;^l*o 

14. MHC class I m^JS^^^^MT^S, Wimi 3 lC|Bm<^:&^o 

15. MHC class 1 S»^^b';t^>fbSM^:/5^ F^^tf. ^^^1 4JCE«® 

1 6. MHC class I a^/&U24f6|^ttHLA class I S^T^^^ ^^3gl 3:d^& 1 

1 7. A24j6imfeHLA class I ail3?i>'A*2402S5feT^^, It^JSl 6 tC|2«fe0::&J* 

18. H:t5^>'fbSK'^':/9^F^^tJMHC class 1 fiM^b':t5^>'fb1"^X@, 
:feJ;t/H:f^MkMHC class I M^^T fvX^^^TT^'&^^I^^XS^^ e> 

1 9. it^^l 2*^e>l 8OVi"rn>{>^lciBm®;&^t::J;0^llsn;fcMHC class l 

2 0. 4»'^T^§. W^^Il 9lC|3^®MHC class I/^y^F^i^^.. 

2 1. m^:^l3«i^e>8(3DViTnA^l;:|Bm®'>-f;VX^i^iS'-. »^]1101ClBm 
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a)xfc°b-:/^^3 2in, 9Sfc«2 0J::iBio©MHC class I/^ 

ODXbf h-:^iS'&32m, $)^\,mm-^mi 9 ^Tc\t 2 0\zmm(DmC class i/^ 

2 3. is^:^i/{)^f>8©vit'n)5^icfBmc>^-<;w;^^^i5^--*^^A$nrcii 



2 5. MHC class I Sfl^^- F•r^a^^5^>^.^*W^C^A$nTVi§, 

2 6. MHC class I Mmtimm^mx^^^. mim2 5\z^mm 
2 7. MHC class I mm^^^mmx'.;^^. m^m2 5\z$m(Dn 
2 8 . mmmm&mx^^. mim 2 3 e> 2 ? (DVi"rn;o^tctB«fe< 

2 9 . 2 3 5) 2 8 (DVi-rn5&Mcf3^(Diffll!a^^tJ, ^M^^i 

3 1. m^mi 9^rc\t2o\zmm.(omc class i/^:/^Hm'&^^^ty, 
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mi 



e/l3 2m/SeVb[0i|M 



a e/p2 



N P M F HN 



pSeV18b(+) 



X e I — :^$g^p2 5^P^p:?'J> (e/p2m) 

p2m 360bp 



e/|i2m Ki^rillll k.^^^^^^^^^^ 429,432bp 



— 6S'J>*-(1375yi) 

fTTTTl A24-Nefl38-10 -I HLA-A*2402|C <fc U 

A24-Env584-ll J *^tfcHIV-lXtf h-:f 



<-.Notl -> < ^ p2mX^il/ > 

GCGGCCGCCGTACOSCCGAGATGTCTCGCTCIXTGaCmGCTGTGCra^ 

MSRSVALAVLALLSLSGLEA 

< • HIV-A24Nefl38-10 •> 

AGATATCCACT6ACCTTTGGATGGTGCTTC G6A 
RYPLTFGWCPG 

< HIV-A24Env584.ll > 

A6ATACCTAAGGGATCAACAGCTCCTAGG6ATT 

RYLRDQQLLGI 

GGAGGTGGCGGGTCCGGAGGTGGTTCTGGTGGAGGTTCGATCCAGCGTACTCCAAAGATT 
6GG6SG6GSGGGSIQRTPKI 



P2m > <Emil> <"Si/^tJb-> <"Notl-> 

AAGTGGGATCGAGACATGTAACGTACGCCGTAGTAAGAAAAACTTAGGGTGAAAGTTCATCGCGGCC^ 

K W D R D M * 
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1112 



A24-BSPhis/SeVb 



A24-BSP;iw 



C 



N P M F HN 



pSeV18b(+) 



HLA-A*2402 

A24-BSP/IW 

A24fuU 



963bp 
tm 1098bp 



. GS'JV*- (2aa) 
1" t:tf>ftiS^:^f K(14aa) 
(His)6^^* (6aa) 



<A24-BSI%/5/SeVb> 

<-NotI-> < A2402 

GCGGCCGCCGTACGAGGATGGCCGTCATGGCGCCCC 
M A V M. A P 



himm^My "> < BirAM^:^h*(BSP) ■> 

AAGCCCCTCACCCTCAGATGGGGATCCCTTGGAGGAATCTTTGAGGCAATGAAGATGGAGCTGCGGGAC 
KPLTLRWGSLGGIFEAMKMELRD- 



< (His)6- ■> <Ev{^jl/> K'-S'/fn •> <"Notl -> 

CACCACCATCACCACCATTGACGTACGCCGTAGTMGAAAAACmGGGTGAAAGTTCATCGCGGCCGC 

H H H H H H * 
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A24full/SeVb 



pzi A24fuU 



N P M F HN L 



pSeV18b(+) 



<A24fulI/SeVb> 

<-NotI-> <• A2402 

GCGGCCGCCGTACGCCGAGGATGGCCGTGATGGCGCCC 

M A V M A P 



A2402 *> < E'Mf)l> <■ Si^t^l' -> <-• Not 1 -> 

CTCACAGCTTGTAAAGTGTGACGTACGCCGTAGTAAGAAAAACmGGGTGAAAGTTCATCGCGGCCGC 

L T A C K V * 




2 3 4 5 



1. A24-BSP/iw/SeVb + e/Nefl38-p2m/SeVb 

2. A24-BSP/iw/SeVb + e/Env584-p2m/SeVb 

3. A24-BSPftis/SeVb + p2m/SeVb 

4. A24-BSP/ii5/SeVb 

5. wt/SeV 
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^ kO O lO O lO O to ^ ^ ^ 
-r- CNI CN CO CO **~ 



1 23456789 10 11 121314 



34kDa- 
14kDa- 



CBB 



1 23456789 10 11 121314 



2.3 7P— 7.;u— 
4-14 FPLC7^^'>3> 



34kDa-^-— 



14kDa-^ ~ 
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6 
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A24fuU+e/Nef 138-p2m 
A24fuU+wt 
■A24fuU+wt 
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■4- 


A24full 


e/Nefl38-p2m 






'A24full 


wt 






A24fun 


wt 






A24full 


wt 


e/Nefl38-p2ffl 


-0- 


A24iull 


wt 


wt 



1:1 2:1 
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SEQUENCE LISTING 



<110> DNAVEC RESEARCH INC. 

<120> Virus vectors infectious to mammalian cells, which encode 
epi tope-linked beta 2-microglobulin and their uses 

<130> D3-A0101P 

<140> 
<141> 

<150> JP 2001-301290 
<151> 2001-09-28 

<160> 45 

<170> Patentin Ver. 2. 0 

<210> 1 
<211> 10 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artificially 
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# 

synthesized sequence 

<400> 1 
ctttcaccct 

<210> 2 
<211> 15 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 2 

tttttcttac tacgg 



<210> 3 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized sequence 
<400> 3 

cggccgcaga tcttcacg 18 



<210> 4 
<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 4 

atgcatgccg gcagatga 



<210> 5 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized sequence 
<400> 5 

gttgagtact gcaagagc 

<210> 6 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 6 

tttgccggca tgcatgtttc ccaaggggag agttttgcaa ec 



<210> 7 
<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized sequence 
<400> 7 

atgcatgccg gcagatga 

<210> 8 
<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 8 

tgggtgaatg agagaatcag c 

<210> 9 
<2ll> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized sequence 
<400> 9 

gggcggatcc ggactcagaa tctccccaga cgccgag 37 



<210> 10 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 10 

ccgcctcgag ctggggagga aacaggtcag catgggaac 



<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized sequence 
<400> 11 

ggcacgagcc gagatgtctc gctccgtggc 

<210> 12 
<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 12 

aatttggaat tcatccaatc caaatgcggc 

<210> 13 
<211> 4 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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30 
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synthesized sequence 

<400> 13 
Gly Gly Gly Ser 
1 



<210> 14 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 14 

Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser 
1 5 10 



<210> 15 
<211> 60 
<212> DNA 

<213> Artificial Sequence 



wo 03/029475 PCT/JP02/09697 



9/26 




<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 15 

ggaggtggcg ggtccggagg tggttctggt ggaggttcga tccagcgtac tccaaagatt 60 



<210> 16 . 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 16 

tctggcctgg aggctagata tccactgacc tttggatggt gcttcggagg aggtggcggg 60 
tec 63 



<210> 17 
<211> 63 
<212> DNA 
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<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 17 

-tctggcctgg aggctagata cctaagggat caacagctcc tagggattgg aggtggcggg 60 
tec 63 

<210> 18 

<211> 81 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 18 

tgcggccgcc gtacggccga gatgtctcgc tccgtggcct tagctgtgct cgcgctactc 60 



tctctttctg gcctggaggc t 



81 
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<210> 19 
<211> 71 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 19 

ttgcggccgc gatgaacttt caccctaagt ttttcttact acggcgtacg ttacatgtct 60 
cgatcccact t 71 

<2I0> 20 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description. of Artificial Sequence: artificially 
synthesized sequence 



<400> 20 
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tgcggccgcc gtacggccga gatgtctcgc tccgtggcct ta 



<210> 21 
<211> 80 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 

<220> 
<221> CDS 
<222> (21).. (80) 

<400> 21 

gcggccgccg tacggccgag atg tct cgc tec gtg gcc tta get gtg etc gcg 53 

Met Ser Arg Ser Val Ala Leu Ala Val Leu Ala 
1 5 10. . . 



eta etc tct ctt tct ggc ctg gag get 
Leu Leu Ser Leu Ser Gly Leu Glu Ala 
15 20 



80 
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<210> 22 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<400> 22 

Met Ser Arg Ser Val Ala Leu Ala Val Leu Ala Leu Leu Ser Leu Ser 
15 10 15 

Gly Leu Glu Ala 
20 

<210> 23 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 
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<220> 
<221> CDS 
<222> (1)..(30) 
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<400> 23 



aga tat cca ctg acc ttt gga tgg tgc ttc 



30 



Arg Tyr Pro Leu Thr Phe Gly Trp Cys Phe 



10 



<210> 24 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<400> 24 

Arg Tyr Pro Leu Thr Phe Gly Trp Cys Phe 
1 5 10 

<210> 25 
<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<220> 



wo 03/029475 

<221> CDS 
<222> (1).. (33) 

<400> 25 

aga tac eta agg gat caa cag etc eta ggg att 33 
Arg Tyr Leu Arg Asp Gin Gin Leu Leu Gly He 
1 5 10 
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<210> 26 
<211> 11 
<212> PRT 

<213> Artificial Sequence 
<400> 26 

Arg Tyr Leu Arg Asp Gin Gin Leu Leu Gly lie 
1 5 10 



<210> 27 
<211> 60 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artificially 



wo 03/029475 
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synthesized sequence 

<220> 
<221> CDS 
<222> (1).. (60) 

<400> 27 

gga ggt ggc ggg tec gga ggt ggt tct ggt gga ggt teg ate cag egt 48 

Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser He Gin Arg 

1 5 10 15 

act cca aag att , 60 

Thr Pro Lys He 
20 

<210> 28 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<400> 28 

Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser He Gin Arg 



5 



10 



IS 



Thr Pro Lys He 
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20 



<210> 29 
<2n> 69 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<220> 
<221> CDS 
<222> (1).. (18) 

<400> 29 

aag tgg gat cga gac atg taacgtacgc cgtagtaaga aaaacttagg 
Lys Trp Asp Arg Asp Met 
1 5 

gtgaaagttc atcgcggccg c 



<210> 30 
<211> 6 
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<212> PRT 

<213> Artificial Sequence 
<400> 30 

Lys Trp Asp Arg Asp Met 
1 5 



<210> 31 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 31 

Leu Gly Gly He Phe Glu Ala Met Lys Met Glu Leu Arg Asp 
1 5 10 



<210> 32 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 32 

tgcggccgcc gtacgaggat ggccgtcatg gcgccccg 



<210> 33 
<211> 69 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 33 

gtcccgcagc tccatcttca ttgcctcaaa gattcctcca agggatcccc atctcagggt 60 
gaggggctt 



<210> 34 
<211> 48 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 34 

ctacggcgta cgtcaatggt ggtgatggtg gtggtcccgc agctccat 



<210> 35 
<211> 53 
<212> DNA 

<2I3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 35 

ttgcggccgc gatgaacttt caccctaagt ttttcttact acggcgtacg tea 



<210> 36 
<211> 36 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<220> 
<221> CDS 
<222> (18).. (36) 

<400> 36 

gcggccgccg tacgagg atg gcc gtc atg gcg ccc c 

Met Ala Val Met Ala Pro 
1 5 



<210> 37 
<211> 6 
<212> PRT 

<213> Artificial Sequence 



<400> 37 

Met Ala Val Met Ala Pro 
1 5 



wo 03/029475 
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<210> 38 
<211> 138 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<220> 
<221> CDS 
<222> (1)..(87) 



<400> 38 

aag ccc etc acc ctg aga tgg gga tec ctt gga gga ate ttt gag gca 48 

Lys Pro Leu Thr Leu Arg Trp Gly Ser Leu Gly Gly He Phe Glu Ala 
15 10 15 

atg aag atg gag ctg egg gac cac cac cat cac cac cat tgacgtacgc 97 
Met Lys Met Glu Leu Arg Asp His His His His His His 
20 25 

cgtagtaaga aaaacttagg gtgaaagttc atcgcggccg c 138 
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<210> 39 
<211> 29 
<212> PRT 

<213> Artificial Sequence 
<400> 39 

Lys Pro Leu Thr Leu Arg Trp Gly Ser Leu Gly Gly He Phe Glu Ala 
15 10 15 

Met Lys Met Glu Leu Arg Asp His His His His His His 
20. 25 



<210> 40 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 40 

tgcggccgcc gtacgccgag gatggccgtc atggcgcccc g 



41 
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<210> 41 

<211> 71 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
synthesized sequence 

<400> 41 

ttgcggccgc gatgaacttt caccctaagt 
caagctgtga g 




Sequence: artificially 



ttttcttact acggcgtacg tcacacttta 60 



71 



<210> 42 

<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<220> 
<221> CDS 



wo 03/029475 
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<222> (21).. (38) 



<400> 42 



gcggccgccg tacgccgagg atg gcc gtc atg gcg ccc 



38 



Met Ala Val Met Ala Pro 



<210> 43 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<400> 43 

Met Ala Val Met Ala Pro 
1 5 

<210> 44 
<211> 69 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 
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<220> 
<221> CDS 
<222> (l)..a8) 



<400> 44 

etc aca get tgt aaa gtg tgaegtaege egtagtaaga aaaaettagg 48 
Leu Thr Ala Cys Lys Val 
15 

gtgaaagttc atcgeggccg c 69 



<210> 45 
<211> 6 
<212> PRT 

<213> Artificial Sequence 



<400> 45 

Leu Thr Ala Cys Lys Val 
1 5 
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DESCRIPTION 

MAMMALIAN CELL- INFECTING VIRUS VECTOR ENCODING EPITOPE - LINKED -p 2m AND 

USES THEREOF 

5 Technical Field 

The present invention relates to mammalian cell-infecting 
virus vectors encoding epitope-linked-p2m and uses thereof. 

Background Art 

10 MHC (major histocompatibility complex) class I molecule is a 

heterodimer consisting of a heavy chain (HC) and P2 -microglobulin (p2m) , 
that is present on the cell membrane surface of almost every cell. 
MHC class I molecule comprises a groove formed by the heavy chain 
that can stow a peptide of around 10 amino acids. The resulting MHC 

15 class I/peptide complex is recognized through T cell receptors (TCR) 
on cytotoxic T lymphocytes (CTL) that play a role in cellular immunity . 
Thus, the peptide displayed on MHC class I molecule is- called 
an ''epitope" (antigenic determinant) . 

Peptide fragments derived from autoantigens produced in the 

20 cytoplasm, virus antigens, and tumor antigens are transported into 
the rough endoplasmic reticulum via a transporter called TAP 
(transporter associated with antigen processing) existing on the 
surface of the rough endoplasmic reticulum, and there they form stable 
MHC class I/peptide complexes with an MHC class I heavy chain and 

25 p2m. The P2 -microglobulin molecule plays roles in retaining the 
stability of the 3-dimentional structure of the MHC class I molecule 
• and in the transportation of the heavy chain to the cell surface (Tasuku 
Honjo and Takeshi Watanabe (ed.), "Immune System: Recognition, 
differentiation, and proliferation". The Molecular Biology Society 

30 of Japan (ed.), Maruzen Co., Ltd., Tokyo: pll7-118) . An empty MHC 
class I molecule unbound to a peptide is known to be very unstable 
under a culture condition of 37^0. 

An epitope, i.e. , a peptide displayed on MHC class I molecule, 
is a very important molecule in inducing specific cellular immunity 

35 against a certain antigen. Development of peptide vaccines as 
immunotherapeutic agents against infections with viruses, such as 



HIV, or against cancers has been attempted. However, peptides of major 
epitopes derived from many virus antigens and tumor antigens have 
weak binding activity to MHC class I molecules. Therefore, generally, 
when these peptides are used alone as vaccines, no effect can be 
5 expected due to their low stability. In 1998, an artificial epitope 
with amino acid substitutions to enhance the binding ability to MHC 
class. I molecule without losing its antigenicity was effectively used 
in a clinical study with melanoma patients. However, identification 
and development of such epitopes with improved stability and 

10 antigenicity are troublesome and difficult and not always provide 
an epitope of interest. 

On the other hand, a system using the adjuvant effect of P2m 
is under development based. on the finding that the stability of a 
peptide on an MHC class I molecule is enhanced by P2m. 

15 Recently, the expression of MHC class I/peptide complexes 

wherein epitope peptides are fused with MHC class I molecules and 
MHC class II molecules or P2m has been attempted (Uger, R. A. and Barber, 
B. H. , J. Immunol. 16 0: 1598-1605 (1998); White, J. et al . , J. Immunol. 
162 : 2671-2676 (1999); Kang, X. et al . , Cancer Res . 57 : 2 02-205 (1997) ; 

20 Uger, R. A. et al . , J. Immunol. 162: 6024-6028 (1999); USP No. 
5,869,270). These complexes are reported to exhibit enhanced 
stability and recognition by CTL compared to the peptides alone, in 
particular, those constructed with epitopes having weak binding 
activity to MHC class I molecules, by the fusion of the epitope peptide 

25 sequence via a linker to the N-terminus of P2m (epitope-linked-32m; 
e/p2m) . However, in these reports, expression vectors for E.coli were 
primarily used, and no report is been known wherein a mammalian 
cell -infecting virus vector is used. Exogenous proteins 
overexpressed in E.coli often form inclusion bodies and are 

30 insolubilized. Although these insoluble proteins can be solubilized 
with denaturing agents such as urea, and then refolded, not all of 
these insoluble proteins are dissolved, and furthermore, such 
treatments are rather troublesome. Moreover, possible contamination 
of E.coli components is another cause of concern. 

35 The efficiency of gene transfer using expression plasmids for 

mammalian cells is low and sufficient expression cannot be expected. 




Furthermore, another disadvantage of the use of mammalian cell 
expression plasmids is that they can be only expressed in dividing 
cells wherein the nuclear membrane disappears due to the need of the 
plasmids to be transferred into the nucleus for its expression. 
5 MHC class I/peptide complexes are also useful for assays of 

antigen-specific CTL. The method so called limiting dilution assay 
has been used for the determination of frequency of antigen-specific 
CTL in individuals. However, it requires a long term in vitro culture 
and has a low sensitivity. Accordingly, ''MHC class I/peptide 

10 tetrameric complex (tetramer)" that is sensitive and can be simply 
prepared was developed in 1996 (Altman, J. D. et. al.. Science 274: 
94-96 (1996)). This tetramer is prepared by tetramerization of a 
monomeric MHC class I/peptide complex using the biotin-avidin binding 
system followed by the addition of a fluorescence label and is used 

15 for FACS analysis. Since this method allows direct analysis of 
peripheral blood mononuclear cell samples isolated from individuals, 
it is not only simple and reflects directly the frequency in each 
individual, but it also has high sensitivity and high specificity 
(Wilson, J.D.K. et al . , J. Exp. Med. 188: 785-790 (1998); Kuroda, 

20 M.J. et al., J. Exp. Med. 187: 1373-1381 (1998)). At present, the 
MHC class I/peptide complexes that comprise human MHC class I molecules 
are prepared by independent expression and purification of heavy 
chains and P2m proteins in E. coli, followed by in vitro folding of 
them with a synthetic peptide. 

25 In contrast, in relation with mouse MHC class I molecules, 

construction of an insect cell-derived MHC class I/peptide complex 
using a baculovirus vector has been reported (White, J. et al . , J. 
Immunol. 162: 2671-2676 (1999)). In this system, the MHC class 
I/peptide complex was constructed in cells co- infected with 

30 baculoviruses expressing a heavy chain of MHC class I and an 
epitope-linked-P2m, respectively. However, there is no report on the 
use of a mammalian cell- infecting virus vector for this purpose . Since 
the baculovirus vector system expresses exogenous genes located 
downstream of a promoter effective in insect cells (for example, Sf9 

35 cells) , mammalian cells cannot be utilized (Published Japanese 
Translation of International Publication No. Hei 6-502990) . In 




addition, while Punnonen et al . have disclosed a genetic vaccine vector 
for use in DNA shuffling (Punnonen, J. et al . , Genetic Vaccine Vector 
Engineering, USP Application Serial No. 20010006950) , a mammalian 
cell-infecting virus vector encoding epitope-linked-P2m has not been 
5 reported • 

Disclosure of the Invention 

The present invention provides mammalian cell-infecting virus 
vectors encoding epitope-linked-P2m and uses thereof. 

10 The present inventors intended to construct an expression system 

using a mammalian cell- infecting virus vector to establish an 
overexpression system of epitope-linked-p2m and MHC class I/peptide 
complex in mammalian cells. For. this purpose, the inventors 
constructed an expression system of Sendai virus (SeV) for the MHC 

15 class I/peptide complex and the epitope-linked-P2m by adopting a 
recombinant Sendai virus (rSeV) that can be infected into versatile 
mammalian cells and allows extremely high expression of transgenes. 

The inventors used epitopes derived from Nef and Env proteins 
of HIV as examples for the construction of SeV vector systems that 

20 express epitope-linked-P2m. The inventors succeeded in recovering 
large amounts of the epitope- linked-p2m in the form of secreted protein 
by introducing the recombinant SeV vectors into mammalian cells. The 
recovered epitope-linked-P2m was found to form an MHC class I/peptide 
complex by binding to an MHC class I heavy chain on the cell surface, 

25 and had ability to efficiently present the antigen to CTL. Thus, the 
epitope- 1 inked- P2m produced by the mammalian cell- infecting virus 
vector was shown to be useful as a protein preparation. Clinically 
useful antigen-specific cellular immune response- inducing agents can 
be obtained by recovering and purifying the epitope- linked-P2m 

3 0 produced in cells infected with the vector. 

Moreover, the present inventors constructed a SeV vector that 
expresses an MHC class I heavy chain and used it for co- infection 
into mammalian cells in combination with a SeV vector expressing an 
epitope- linked-P2m to recover andpurif y anMHC class I/peptide complex. 

35 Furthermore, using a SeV vector, a secretory MHC class I heavy chain 
lacking the membrane bound region added with a biotinylation substrate 




peptide was expressed to yield an MHC class I/peptide complex. This 
complex was biotinylated, and then an MHC class I/peptide tetramer 
was constructed via binding the complex through an RPE- labeled avidin. 
This MHC class I/peptide tetramer is suitably used for the detection 
5 and quantification of CTL. This tetramer is glycosylated due to its 
expression in mammalian cells, and thus is expected to have an increased 
sensitivity compared with that expressed in an E.coli system. 

Cells CO- infected with SeV vectors expressing HIjA-A*24 02 and 
P2m bound to an epitope derived from the HIV-l Nef protein were found 

10 to be recognized by antigen- specific CTL equivalently or more 
efficiently compared with pulsed administration of a synthetic epitope 
peptide derived from the HIV-1 Nef protein. Furthermore, when the 
effects of epitope- linked-P2m recovered from cells infected with the 
SeV vector were examined, antigen-specific CTL responses were 

15 successfully induced by the addition of epitope-linked-P2m into a 
culture solution of target cells. These findings indicate that the 
mammalian cell- infecting virus vector encoding epitope-linked-P2m is 
useful for in vivo or ex vivo gene therapy for inducing an 
antigen-specific immune response. A more efficient immunotherapy 

20 than that merely using such peptide vaccines may be achieved by 
producing a desired MHC class I/peptide complex in vivo. 

As described above, the inventors established an efficient 
method for the production of epitope- linked-P2m in mammalian cells, 
and produced secretory and membrane -bound MHC class I/peptide 

25 complexes that contain the epitope-linked-P2m. Furthermore, the 
inventors developed a novel system for generating an MHC class 
I/peptide tetramer useful for the detection and quantification of 
endogenous antigen-specific cytotoxic T lymphocytes (CTL) . The 
inventors further presented an antigen to antigen- specific CTL by 

30 binding the epitope -1 inked- P2m protein prepared by the above described 
production system to the cell surface MHC class I molecules . Moreover, 
the inventors established a recognition- inducing system by 
antigen-specific CTL, through co-infection of target cells with virus 

vectors expressing epitope-linked-P2m and an MHC class I heavy chain, 
35 respectively. 

Using the vector system provided by the present invention, a 




desired • epitope -linked-(32m can be expressed in large amounts in 
mammalian cells. The epitope-linked-p2m and MHC class I/peptide 
complex thus obtained are quite useful in: (1) detecting and 
quantifying antigen-specific TLC; (2) displaying antigens on MHC class 
5 I molecules using purified epitope-linked-p2m proteins; and (3) 
inducing antigen-specific cellular immune response via the infection 
of vectors in vivo and ex vivo. In particular, the vectors of the 
present invention are suitably used for the induction of protective 
immunity against infections with viruses and bacteria, and for 
10 immunotherapy against cancers. 

The present invention relates to mammalian cell-infecting virus 
vectors encoding epitope-linked-P2m and uses thereof. More 
specifically, this invention relates to: 

(1) a mammalian cell-infecting virus vector that encodes an 

15 epitope- linked-P2m in an expressible manner; 

(2) the virus vector of (1) , wherein said mammalian 
cell- infecting virus vector is a Paramyxovirus vector; 

(3) the virus vector of (2) , wherein said Paramyxovirus is 
Sendai virus; 

20 (4) the virus vector of any one of (1) to (3) , wherein said 

epitope comprises an amino acid sequence of an epitope peptide 
presented by an antigen-presenting cell, or a portion thereof; 

(5) the virus vector of any one of (1) to (4) , wherein said 
epitope is a partial peptide of a HIV-1 virus protein; 

25 (6) the virus vector of (5) , wherein said epitope comprises 

the amino acid sequence of SEQ ID NO: 24 or 26, or a portion thereof; 

(7) the virus vector of any one of (1) to (4), wherein said 
epitope is a partial peptide of a tumor antigen; 

(8) the virus vector of any one of (1) to (7) , wherein said 
30 vector comprises the amino acid sequence of SEQ ID NO: 13 or a repeated 

sequence thereof between said epitope and P2m sequences; 

(9) a method for producing an epitope- linked-p2m, which 
comprises the steps of: 

(a) introducing the virus vector of any one of (1) to (8) into 
35 a mammalian cell, and 

(b) recovering the epitope -1 inked- p2m from the mammalian cell 




introduced with the vector or the culture supernatant thereof; 

(10) an epitope -1 inked- P2m produced by the method of (9) ; 

(11) a method for producing a heterodimer comprising an 
epitope-linked-P2m, which comprises the steps of: 

5 (a) introducing the virus vector of any one of (1) to (8) into 

a mammalian cell, and 

(b) recovering the produced heterodimer from the mammalian cell 
introduced with the vector or the culture supernatant thereof; 

(12) a method for producing an MHC class I/peptide complex 
10 comprising an MHC class I heavy chain and an epitope- linked-P2m, which 

comprises the steps of: 

(a) introducing the virus vector of any one of (1) to (8) into 
a mammalian cell, and 

(b) recovering the produced MHC class I/peptide complex from 
15 the mammalian cell introduced with the vector or the culture 

supernatant thereof ; 

(13) the method of (12) , wherein said method further comprises 
the step of introducing a virus vector expressing the MHC class I 
heavy chain into the mammalian cell; 

20 (14) the method of (13) , wherein said MHC class I heavy chain 

is a secretory form; 

(15) the. method of (14) , wherein said MHC class I heavy chain 
comprises a biotinylation substrate peptide; 

(16) the method of any one of (13) to (15) , wherein said MHC 
25 class I heavy chain is an A24 -restricted HLA class I heavy chain; 

(17) the method of (16), wherein said A24 -restricted HLA class 
I heavy chain is derived from A*2402; 

(18) the method of (15) , wherein said method further comprises 
the steps of biotinylating said MHC class I heavy chain comprising 

30 the biotinylation substrate peptide and assembling the biotinylated 
MHC class I heavy chain in the presence of av.idin; 

(19) an MHC class I/peptide complex produced by the method of 
any one of (12) to (18) ; 

(20) the MHC class I/peptide complex of (19) , wherein said 
3 5 complex is a tetramer; 

(21) an inducer of antigen-specific cellular immune response 




comprising the virus vector of any one of (1) to (8) , the 
epitope-linked-p2m of (10), or the MHC class I /peptide complex of (19) 
or (20); 

(22) a pharmaceutical composition comprising the virus vector 
5 of any one of (1) to (8) , the epitope -1 inked- p2m of (10) , or the MHC 

class I/peptide complex of (19) or (20); 

(23) a mammalian cell, wherein the virus vector of any one of 
(1) to (8) has been introduced; 

(24) a cell that has the epitope-linkedTp2m of (10) on the cell 
10 surface; 

(25) the cell of (23) or (24) , wherein a gene encoding an MHC 
class I heavy chain has been exogenous ly introduced; 

(26) the cell of (25) , wherein said MHC class- I heavy chain 
is a membrane -bound form; 

15 (27) the cell of (25), wherein said MHC class I heavy chain 

is a secretory form; 

(28) the cell of any one of (23) to (27) , which is a dendritic 

cell; 

(29) an inducer of antigen-specific cellular immune response 
20 comprising the cell of any one of (23) to (28) ; 

(30) a pharmaceutical composition comprising the cell of any 
one of (23) to (28); and 

(31) a detection agent for antigen-specific T lymphocytes 
comprising the MHC class I/peptide complex of (19) or (20) . 

25 According to the present invention, the term ''epitope" refers 

to a peptide recognized by immune cells. Such immune cells include 
T cells, B cells, NK cells, and NKT cells. A preferable embodiment 
of the epitope in this invention includes a peptide recognized by 
T cells. The epitopes of the present invention include not only those 

3 0 presented by antigen-presenting cells, but may be any desired peptide 
so long as it is recognized by an immune cell. For example, a peptide 
having an artificially prepared amino acid sequence may also be used 
as the epitope. More preferably, the epitope of the present invention 
is a peptide presented by an antigen-presenting cell (APC) or a portion 

35 thereof . In the present invention, a "portion" of a protein or peptide 
to be used as an epitope contains generally 8 or more, preferably 



9 or more, more preferably 10 or more, 12 or more, or 15 or more 
continuous amino acids. 

The present invention provides a mammalian cell -infecting 

virus vector that encodes an epitope-linked-P2m. There is no 
5 limitation on the mammalian cell- infecting virus vector and any- 
desired virus vector may be used. In addition, the mammalian 
cell- infecting virus vector of the present invention may have an 
ability to infect cells other than mammalian cells. Preferably, the 
vector is less toxic to host cells and achieves a high expression 

10 level of a transgenes . The virus vectors used in this invention include , 
for example, adenovirus vectors, adeno-associated virus vectors, 
herpes simplex virus vectors, retrovirus vectors , lent i virus vectors, 
Semliki forest virus vectors, Sindvis virus vectors, vaccinia virus 
vectors, fowl pox virus vectors, and Sendai virus vectors, but are 

15 not limited thereto. Using these vector systems, a recombinant virus 
vector expressing the epitope- linked-P2m may be constructed. The 
phrase "recombinant virus vector" used herein refers to a virus vector 
generated via a recombinant polynucleotide. The recombinant 
polynucleotide is defined as a polynucleotide that is not bound as 

20 in natural state. More specifically, it refers to artificially 
recombined polynucleotide chains or newly generated polynucleotides . 
The "recombinant" virus vector includes, for example, those 
constructed by gene manipulation and that prepared by gene 
amplification of the constructed vectors. The recombinant virus 

25 vectors may be generated by reconstituting virus particles through 
the expression of recombinant virus cDNA in host cells. 

The recombinant virus vectors maybe prepared according to methods 
known to those skilled in the art. For example, an adenovirus vector 
that is most frequently used for gene therapy can be constructed 

30 according to the method of Saito et al. (Miyake et al., Proc . Natl. 
Acad. Sci. USA 93: 1320-24 (1996); Kanegae et al . , ''Biomanual Series 
4- Gene Transfer and Expression, Methods of Analysis" (in Japanese) , 
43-58 (1994) , Yodosha) . For example, a 42 kb cosmid pAdexlcw (Kanegae 
et al., Saiboukougaku, 13 (8): 757-763 (1994)) that contains a 31 

35 kb Ad DNA, almost the full-length adenovirus (Ad) type 5 genome except 
for El and E3 regions, is cleaved with an appropriate restriction 
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enzyme (for example, Swal) , and then properly desalted and purified 
by gel filtration. An expression unit for exogenous genes is then 
used for a ligation reaction with the cleaved cosmid using T4 DNA 
ligase, and the enzyme is inactivated by heat treatment . The resulting 
5 ligate is desalted by gel filtration, and then cleaved with Swal. 
After phenol treatment and gel filtration, the cleaved product is 
subjected again to Swal cleavage. A portion of the product is used 
for in vitro packaging using Gigapack XL (Stratagene, USA) . The 
ligated product is then introduced into E.coli cells. Cosmids are 

10 prepared from some of ampicillin-resistant transf ormants of the cells, 
their structures are analyzed by digestion with restriction enzymes 
to isolate recombinant cosmids wherein the exogenous gene expression 
unit is inserted in the desired direction (opposite direction to that 
of the transcription of ElA and ElB) . In another series , a DNA-terminal 

15 protein complex (DNA-TPC) of adenovirus type 5 (Ad5 strain dlX) that 
lacks El and E3 regions is prepared by the method of Saito et al . 
(Kanegae et al . , supra) . This complex is digested, for example, with 
ECOT22I, and then desalted and purified by gel filtration and such. 
The EcoT22I-digested fragments are mixed with the recombinant cosmid 

20 obtained as described above, and then introduced into 293 cells using, 
for example, Cellphect kit (Pharmacia, Sweden) . On the next day, the 
transfected 293 cells are suspended, and the suspension and 10-fold 
to 100-fold dilution thereof are inoculated onto 96-well plates. 
Approximately 2 weeks after, a culture solution containing dead cells 

25 is isolated from the wells wherein propagation of recombinant 
Adenovirus (generated via the recombination in the 293 cells) could 
be observed. The culture solution is repeatedly frozen and thawed 
to release the adenovirus particles from cells . Af tier centrif ugation, 
the supernatant (primary virus solution) is used for infection of 

30 293 cells spread onto 24 -well plates. Three days later, culture 
solution containing dead cells is isolated. A portion of the solution 
is frozen and thawed, and centrifuged as for the preparation of the 
primary virus solution to obtain the supernatant (secondary virus 
solution) . The residual solution is centrifuged to obtain cells . DNA 

35 is prepared from the cells and the structure of the recombinant 
adenovirus DNA is analyzed by digestion with restriction enzymes to 




select clones that have been confirmed to have the desired DNA structure . 
The secondary virus solution is used for infection of 293 cells in 
larger amounts, the culture solution is similarly frozen, thawed and 
centrifuged to obtain the third virus solution. After determining 
5 the titer of the third virus solution according to the method of Saito 
et al. (Kanegae et al . , supra) , it may be used as the vector (Miyake 
et al . , supra; Kanegae et al . , Acta Paediatr . Jpn, 38 : 182-188 (1996) ) . 

In addition, for example, retrovirus vectors (Wakimoto et al. , 
Protein Nucleic Acid and Enzyme 40: 2508-2513 (1995)) and 

10 adeno-associated virus vectors (Tamaki et al . , Protein Nucleic Acid 
and Enzyme 40: 2532-2538 (1995)) may also be used. Methods to 
efficiently produce these vectors are known in the art. 

In the interest of producing other vectors that can be used 
for gene transfer into mammalian cells , Published Japanese Translation 

15 of International Publication No. Hei 6-502069, Examined Published 
Japanese Patent Application No. (JP-B) Hei 6-95937, and JP-B Hei 
6-71429 disclose detailed methods for producing recombinant vaccinia 
viruses. Furthermore, JP-B Hei 6-34727 and Published Japanese 
Translation of International Publication No. Hei 6-505626 disclose 

20 methods for producing recombinant papilloma viruses. Moreover, 
Unexamined Published Japanese Patent Application No. (JP-A) Hei 
5-308975 discloses a method for producing recombinant 
adeno-associated virus, and Published Japanese Translation of 
International Publication No. Hei 6-508039 discloses a method for 

25 producing recombinant adenovirus. 

By introducing the obtained virus vectors into mammalian cells, 
an epitope- linked-|32m is expressed and obtained either from the cells 
or the culture supernatant thereof . The recovered epitope-linked-P2m 
is useful for the induction of antigen-specific cellular immune 

3 0 response. For example, an epitope may be presented by adding the 

epitope-linked-P2m to antigen-presenting cells. Alternatively, a 
desired epitope can be efficiently presented by introducing the virus 
vector expressing the epitope-linked-p2m into antigen-presenting 
cells . The epitope maybe connected with any site of P2m, but preferably, 
35 for example, it is connected to the N- terminus of the secreted P2m. 
For this purpose, the epitope is connected downstream of the secretory 
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signal sequence of p2m, and the p2m protein is linked to the epitope, 
if necessary via a spacer sequence, to yield a fusion protein. There 
is no limitation on the P2m to be used, and any desired mammalian p2m 
may be used. However, when used for humans, human p2m is preferred, 
5 The human p2m gene may be isolated according to the method as described 
in the Examples below. 

Furthermore, when both genes encoding epitope- linked-p2m and 
a secretory form (also referred to as soluble form) MHC class I heavy 
chain are introduced into the same mammalian cell, then the MHC class 

10 I/peptide complex is secreted into the culture supernatant, allowing 
easy recovery of the complex. The secretory form MHC class I heavy 
chain may be introduced into mammalian cells through a virus vector 
or may be expressed via integration of its gene into the cellular 
chromosomal DNA. When a biotinylation substrate peptide is attached 

15 to the secretory form MHC class I heavy chain, a tetramer of the 
biotinylated MHC class I/peptide complex can be produced using avidin . 
Such a tetramer is in particular useful for the detection and 
quantification of CTL. 

When both genes encoding the epitope- Iinked-P2m and a 

2 0 membrane -bound form MHC class I heavy chain are introduced into a 
mammalian cell, a large amount of MHC class I/peptide complex is 
expressed on the cell surface. Such a cell has an excellent 
antigen-presenting ability to the epitope-specif ic CTL. 

When expressing an MHC class I heavy chain using a virus vector, 

25 the vector is not limited in any way and any desired virus vector 
may be used similarly as to the virus vectors expressing 
epitope- linked-p2m as described above. Alternatively, the 
epitope-linked-p2m and the MHC class I heavy chain may be co-expressed 
from the same vector by inserting the gene encoding the MHC class 

30 I heavy chain into a virus vector that expresses the epitope-linked-p2m. 
The vector of this invention includes such a co-expression vector 
that expresses other exogenous genes in addition to the 
epitope -linked-P2m. There is no limitation on the MHC class I heavy 
chain, but human MHC class I (HLA) is preferred when applied to humans . 

35 In the Examples, the inventors used A24 -restricted HLA class I heavy 
chain as the MHC class I molecule and a HIV- 1 -derived epitope presented 




by the A24-restricted HLA class I molecule as an epitope. Human MHC 
class I molecules are called human leukocyte antigens (HLA) and are 
very rich in variety. Among them, about 70% of Japanese have the 
genotype HIiA-A*2402. In the present invention, the A24-restricted 
5 HLA class I heavy chain, in particular, HLA-A*2402 is preferred as 
the MHC class I heavy chain when used for Japanese. A tailor-made 
medicine is expected to be attained though the selection of an epitope 
to be bound to p2m and/or MHC class I molecule that matches the patient ' s 
MHC type. 

10 The present inventors also discovered that the use of a 

mammalian cell-infecting virus vector enables extremely efficient 
production of desired secretory form multimeric protein complexes 
in cells. In particular, secretory forms of homo- or hetero dimers 
or trimers can be produced with high efficiency using the mammalian 

15 cell -infecting virus vectors according to the present invention. For 
example, even a heteromer protein that is endogenously present on 
the cell membrane can be secreted extracellularly by expressing it 
as a protein lacking the transmembrane domain using the mammalian- cell 
infecting virus vectors as described in the Examples. When producing 

20 secretory multimers, such as dimers and trimers, according to the 
present invention, component proteins of the multimers may be 
expressed using, the mammalian- cell infecting virus vectors. All of 
these component proteins may be expressed using the mammalian 
cell -infecting virus vectors, or when the endogenous expression level 

25 of some of the components is high enough, only a part of the component 
proteins such as those with low endogenous expression levels, may 
be selectively expressed using the mammalian cell-infecting virus 
vectors. One of the most preferable secretory multimers to be 
expressed according to this method includes the MHC class II complex. 

3 0 This complex is a double- stranded heterodimer consisting of a and 
P heavy chains . One of the chains may be fused with an epitope to 
produce a complex similarly to the above-described method used for 
the production of the epitope-linked-p2mor the epitope-bound MHC class 
I heavy chain. Another preferable candidate for a secretory form 

35 multimer to be expressed using the present method includes T cell 
receptors. Other candidates include, for example, various cytokines 



and chemokines that form hetero- or homo-dimers or trimers. Specific 
examples include heterodimers or trimers such as IL-2, IL-4, IL-7, 
IL-9, IL-15, IL-3, IL-5, GM-CSF, and homodimers like NK receptors, 
but are not limited thereto. More specifically, the present invention 
5 also provides: 

(1) a mammalian cell-infecting virus vector that encodes a 
component of a secretory multimer in an expressible manner; 

(2) the virus vector of (1) , wherein said vector is a 
Paramyxovirus vector; 

10 (3) the virus vector of (2) , wherein said Paramyxovirus is 

Sendai virus ; 

(4) the virus vector of any one of (1) to (3), wherein said 
secretory multimer is a secretory homo- or heterodimer , or a secretory 
homo- or het erot rimer ; 
15 (5) the virus vector of (4) , wherein said secretory multimer 

is selected from the group consisting of MHC class II complex, T cell 
receptor, NK receptor, IL-2, IL-4, IL-7, IL-9, IL-15, IL-3,. IL-5, 
and GM-CSF; 

(6) the virus vector of (5) , wherein said secretory multimer 
20 is an epitope-linked MHC class II complex; 

(7) a method for producing a secretory multimer , which comprises 
the steps of : * 

(a) introducing the virus vector of any one of (1) to (6) into a mammalian 
cell, and 

25 (b) recovering the secretory multimer from the mammalian cell 
introduced with the vector or the culture supernatant thereof; 

(8) a secretory multimer produced by the method of (7) ; and 

(9) a mammalian cell introduced with the virus vector of any 
one of (1) to (6) . 

3 0 In the present invention, particularly preferred mammalian 

cell-infecting virus vectors include Paramyxovirus vectors. Herein, 
the phrase ''Paramyxovirus vectors" refers to vectors (or carriers) 
derived from Paramyxovirus and that transfer genes into host cells. 
Sendai virus (SeV) , which belongs to the family Pramyxoviridae , has 

35 currently been developed as a gene transfer vector (Kato, A. et al . , 
EMBOJ. 16: 578-589 (1997); WO 97/16538 ; WO 97/1653 9 ) . The SeV vector 



is less toxic and expresses extremely high amounts of proteins from 
a transferred gene . Furthermore , since genes inserted into the vector 
are not introduced into the host chromosomes, the SeV vector has an 
advantage in safety. The SeV vector has a high genome stability, and 
5 according to a heterogeneous gene expression experiment, it is shown 
to stably express the inserted heterogeneous gene for a long time 
with little mutations in the bases of the gene in spite of continuous 
multiple passages (Yu, D. et al., Genes Cells 2, 457-466 (1997)). 
In addition, the size of the gene that can be introduced and the 

10 flexibility of packaging due to the lack of capsid structure protein 
is another advantageous property of the SeV vector. The SeV vector 
with replication ability allows introduction of an exogenous gene 
of at least up to 4 kb. In addition, two or more genes may be 
simultaneously expressed by adding transcription units to the vector. 

15 Virus vectors replicated from a vector based on the replicon of SeV 
reinfect into adjacent cells. Then, multiple copies of RNP replicated 
in the cytoplasm of the infected cells distribute over daughter cells 
during cell division, and thus the vector is expected to continuously 
express. Moreover, the SeV vector has a wide tissue adaptability. 

20 Since Paramyxovirus vectors are not pathogenic in humans, they 

can be suggested to be preferably utilized in clinical trials of human 
gene therapy in view of safety. It is a ma j or obstacle in high efficient 
gene transfer that , in most cases, introduced DNA must be transported 
into the nucleus or nuclear membrane must be eliminated for the 

25 expression of a transgene via plasmid DNA or such. In the case of 
Sendai virus, however, expression of an exogenous gene is driven by 
both cellular tubulin and its RNA polymerase (L protein) in the 
cytoplasm when virus genomes replicate . This suggests that the Sendai 
virus does not interact with chromosomes of host cells, which avoids 

30 risks such as cancerization and immortalization of cells. Furthermore, 
the Sendai virus is known to be pathogenic in rodents causing pneumonia, 
but not in humans, which is supported by studies showing that the 
intranasal administration of the wild-type Sendai virus does not do 
harm in nonhuman primates (Hurwitz, J. L. et al . , Vaccine, 15: 533-540 

35 (1997)). These features suggest that Sendai virus vector can be 
utilized in human therapy, and further support the notion that Sendai 




virus vectors can be one of the promising tools for gene therapy with 
the aim of in vivo or ex vivo expression of epitope- linked P2m. 

The Paramyxovirus vector of the present invention may be 
ribonucleoprotein (RNP) or a virus particle possessing infectivity. 
5 Herein, the term '"infectivity" refers to an ability of the recombinant 
Paramyxovirus vector to transfer a gene contained in the vector into 
cells to which the vector adheres due to its cell adhesion and membrane 
fusion abilities. The Paramyxovirus vector of the present invention 
may have replication ability, or may be a defective vector without 

10 the replication ability. Herein, "replication ability" is defined 
as the ability of virus vectors to replicate and produce infective 
virus particles in host cells infected with the virus vectors. Host 
cells include, for example, LLC-MK2 and CV-1. Details of the present 
invention are described below using the Paramyxovirus vector as an 

15 example, however, the virus vectors of the present invention are not 
limited thereto, and further include other virus vectors that can 
be constructed based on the description below. 

Herein, the term ''Paramyxovirus" is defined as a virus of the 
Paramyxoviridae family or a derivative thereof . Paramyxoviruses used 

20 in the present invention include, for example, viruses belonging to 
the Paramyxoviridae such as Sendai virus, Newcastle disease virus, 
Mumps virus, Measles virus, Respiratory syncytial virus, rinderpest 
virus, distemper virus, simian parainfluenza virus (SV5) , and type 
I, II, and III human parainfluenza virus . Preferred virus of the present 

25 invention include those belonging to the subfamily Paramyxoviridae 
(including the genera of Respirovirus, Rubulavirus, and Mobil livirus) , 
more preferably the genus Respirovirus (also called Paramyxovirus) 
or a derivative thereof . Respiroviruses that can be used in the present 
invention include, for example, type I human parainfluenza virus 

30 (HPIV-1) , type III human parainfluenza virus (HPIV-3) , type III bovine 
parainfluenza virus (BPIV-3) , Sendai virus (also called type I mouse 
parainfluenza virus) , and type X simian parainfluenza virus (SPIV-10) . 
Most preferable Paramyxovirus of the invention is Sendai virus . These 
viruses may be naturally occurring, wild-type, mutant, 

35 laboratory-passaged, artificially constructed strains, etc. 
Incomplete viruses such as the DI particle (Willenbrink, W. andNeubert, 




W.J., J.Virol. 68: 8413-8417 (1994)) and synthesized oligonucleotides 
may be utilized as a material for generating the virus vector of the 
present invention . 

Genes encoding proteins of a Paramyxovirus include NP, P, M, 
5 F, HN, and L genes. Herein, the "NP, P, M, F, HN, and L genes" represent 
those encoding the nucleocapsid protein, phosphoprotein, matrix 
protein, fusion protein, hemagglutinin-neuraminidase, and large 
protein, respectively. Genes of each virus of the subfamily 
Paramyxovirus are described generally as follows . In general , NP gene 
10 may also be indicated as ''N gene" . 
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For instance, the accession numbers of each gene of the Sendai 
virus classified as a Respirovirus genus of Paramyxoviridae in the 
nucleotide sequence database, are M29343, M30202, M30203, M30204, 

15 M51331, M55565, M69046, andX17218 for NP gene; M30202, M30203, M30204, 
M55565, M6904 6, X0 0583, X17007, and XI 70 08 for P gene; D1144 6, K02742, 
M30202, M30203, M30204, M69046, U31956, X00584, andX53056 forMgene; 
D00152, D11446, D17334, D17335, M30202, iyi30203, M30204, M69046, X00152, 
andX02131 for Fgene; D26475, M12397, M30202, M30203, M30204, M69046, 

20 X00586, X02808, and X56131 for HN gene; andD00053, M30202, M30203, 
M30204, M69040, X00587, and X58886 for L gene. As used herein, the 
term "gene" refers to a genetic substance, including nucleic acids 
such as RNA and DNA. There is no restriction as to the origin of genes 
and it can be a naturally-occurring sequence or an artificially 

25 designed sequence. Furthermore, as used herein, the term "DNA" 
includes single-stranded DNA and double- stranded DNA. 

Paramyxovirus vectors used in the present invention is not 
particularly limited. For instance, preferable Paramyxovirus 
vectors include vectors that are able to replicate and autonomously 

30 proliferate. In general, for example, the genome of wild type 
Paramyxoviruses contain a short 3' leader region followed by six genes 
encoding nucleocapsid (N) , phospho (P) , matrix (M) , fusion (F) , 
hemagglutinin-neuraminidase (HN) , and large (L) proteins, and has 
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a short 5 ' trailer region on the other terminus . Vectors of the present 
invention that are able to replicate autonomously can be obtained 
by designing a genome having a similar structure to that as described 
above. In addition, a vector for expressing a gene encoding 
5 epitope- linked P2m and/or MHC class I heavy chain can be obtained by 
inserting the gene to the genome of the above vector. Paramyxovirus 
vectors of the invention may have an altered alignment of virus genes 
on the vector, compared with wild type viruses. 

Paramyxovirus vectors of the present invention may have any 

10 deletion of the genes that are contained in the wild-type Paramyxovirus . 
For instance, when Sendai virus vectors are reconstituted, proteins 
encoded by NP, P/C, and L genes are thought to be required in trans, 
but the genes themselves may not be a component of virus vectors of 
the present invention. For example, an expression vector carrying 

15 genes encoding the proteins may be co-transf acted into host cells 
with another expression vector encoding the vector genome to 
reconstitute a vector. Alternatively, an expression vector encoding 
the virus genome is introduced into host cells carrying genes encoding 
the proteins, and then the vector can be reconstituted by using the 

20 proteins derived from the host cell. The amino acid sequence of these 
proteins may not be identical to those derived from the original virus 
as long as it has an equivalent or higher activity in nucleic acid 
transfer, and may be mutated or replaced with that of a homologous 
gene of another virus. 

25 Proteins encoded by M, F, and HN genes are thought to be essential 

for cell-to-cell propagation of a Paramyxovirus vector. However, 
these proteins are not required when a Paramyxovirus vector is prepared 
as RNP. If genes M, F, and HN are components of the genome contained 
in RNP, products of these genes are produced when introduced into 

30 host cells, and virus particles having infectivity are generated. 
RNP vectors that produce an infective virus include, for example, 
a viral genomic RNA encoding N, P, M, F, HN, and L genes and N, P, 
and L proteins. When such RNP is introduced into cells, virus genome 
is expressed and replicated through functions of N, P, and L proteins, 

35 and thus, infective virus vectors are amplified. Thus, the 
Paramyxovirus vector can be amplified by introducing the RNP that 




is generated during the reconstitution process of the Paramyxovirus 
vector and such into host cells, such as LLC-MK2 cells, and culturing 
the introduced cells. This amplification includes the steps of: (a) 
introducing a negative single- stranded RNA derived from Paramyxovirus 
5 and a complex consisting of NP, P/C, and L-proteins into a cell, and 
(b) culturing the introduced cell and recovering the virus particles 
from the culture supernatant thereof . 

RNP can be introduced into cells as a complex with, for example, 
lipofectamine and polycationic liposome. Specifically, a variety of 

10 transfection reagents can be used, for instance, DOTMA (Boehringer) , 
Superfect (QIAGEN #3 013 05) , DOTAP, DOPE, and DOSPER (Boehringer 
#1811169) . Chloroquine may be added to prevent degradation in the 
endosome (Calos, M.P., Proc. Natl. Acad, Sci. USA. 80: 3015 (1983)). 
For replicative viruses, the produced viruses can be amplified or 

15 passaged by re- infecting into cultured cells, chicken eggs, or animals 
(e.g., mammalian such as mice). 

Paramyxovirus vectors lacking the M, F, and/or HN genes are also 
used as Paramyxovirus vectors of the present invention. These virus 
vectors can be reconstituted by providing deleted gene products 

20 exogenously. Such vectors can still adhere to host cells and induce 
cell fusion like the wild-type virus. However, daughter virus 
particles do not have the same infectivity as the parent ones because 
the vector genome introduced into cells lacks one or more of these 
genes. Therefore, these vectors are useful as safe virus vectors that 

25 are capable of only a single gene transfer. For example, genes deleted 
from the genome may be F and/or HN genes. Virus vectors can be 
reconstituted by co-transf ection of an expression plasmid encoding 
the genome of a recombinant Paramyxovirus lacking the F gene, with 
an expression vector for the F protein, and that for NP, P/C, and 

3 0 L proteins into host cells (International Publication numbers WO 
00/70055 and WO 00/70070) . Alternatively, host cells in which the 
F gene is integrated into the chromosome may be used. The amino acid 
sequence of these proteins provided exogenously may not be identical 
to those of the wild- type and may be mutated or replaced by a homologous 

35 protein of another virus as long as they provide equivalent or higher 
gene transfer activity. 
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The envelope protein of the virus vectors of the invention may 
contain a protein other than the envelope protein of the original 
vector genome. For example, virus vectors having desired envelope 
proteins can be produced by intracellularly expressing envelope 
5 protein other than that encoded by the virus genome during viral 
reconstitution. There is no limitation on such proteins. These 
include envelope proteins of other viruses such as the G protein ( VSV-G) 
of the vesicular stomatitis virus (VSV) . Thus, virus vectors of the 
invention include a pseudo-type virus vector that has an envelope 

10 protein derived from a virus different from the original virus. 

Viral vectors of the present invention may also comprise, for 
example, on the viral envelop surface, proteins capable of adhering 
to particular cells, such as adhesion factors, ligands and receptors 
or chimeric proteins comprising a protein described above on the outer 

15 surface and viral envelop -derived polypeptides inside the virus. It 
enables the production of a vector targeting a particular tissue. 
These proteins may be encoded by the virus genome itself, or supplied 
at the time of virus reconstitution through expression of genes other 
than virus genome (for example, genes derived from another expression 

20 vector or host cell chromosome) . 

The virus genes contained in the vector of the present invention 
may be altered, for example, to reduce antigenicity of the virus protein 
derived from the vector, or enhance RNA transcription efficiency or 
replication efficiency. Specifically, in the Paramyxovirus vector, 

25 it is possible to alter at least one of the NP, P/C, and L genes, 
which are genes of replication factors, to enhance transcription or 
replication. It is also possible to alter the HN protein, a structural 
protein having hemagglutinin activity and neuraminidase activity, 
to enhance the virus stability in blood by weakening the former activity 

30 and to regulate infectivity by altering the latter activity. It is 
also possible to alter the F protein, which is implicated in membrane 
fusion, to regulate its fusion ability of the membrane- fused liposome . 
Furthermore, it is possible to analyze the antigen presenting epitopes 
and such of possible antigenic molecules on the cell surface, such 

35 as the F protein and HN protein, and use them to generate a Paramyxovirus 
vector that is engineered to have weak ability to present these proteins 



as antigens. 

Paramyxovirus vectors of the present invention may also lack 
accessory genes. For example, the disruption of the V gene, one of 
the accessory genes of SeV, results in reduction of pathogenicity 
5 of SeV toward hosts such as mouse without affecting gene expression 
and replication in cultured cells (Kato, A. et al . , J. Virol. 
71:72.66-7272 (1997); KatO, A. et al . , EMBO J. 16: 578-587 (1997); 
Curran, J. et al. , WO 01/04272, EP 1067179) . Such attenuated vectors 
are particularly suitable as Paramyxovirus vectors of the present 
10 invention. 

Recombinant Paramyxovirus vectors bearing exogenous genes , 
such as those encoding epitope- linked-P2m or MHC class I heavy chain, 
can be obtained by inserting these genes into the above-described 
Paramyxovirus vector genome. The exogenous gene encoding the P2m and 

15 the MHC class I heavy chain may be genes encoding naturally-occurring 
proteins. Alternatively, these may be genes encoding modified 
proteins with deletion, substitution or insertion relative to the 
naturally- occurring protein so long as the modified protein is 
functionally equivalent to the naturally-occurring protein, so long 

20 as the modified protein has an ability to form an MHC class I/peptide 
complex, or the formed complex is recognized by cytotoxic T cells 
or activates CTL. In the case of inserting an exogenous gene into 
virus vector DNA, such as Sendai virus vector DNA, a sequence comprising 
nucleotides of multiples of six is desirably inserted between the 

25 transcription end sequence (E) and the transcription start sequence 
(S) (J, Virol., 67(8): 4822-4830 (1993)). An exogenous gene can be 
inserted upstream and/or downstream of each of the virus genes (NP, 
P, M, F, HN, and L genes) . In order not to interfere with the expression 
of upstream and downstream genes, an E-I-S sequence (transcription 

30 end sequence- intervening sequence- transcription start sequence) or 
a portion of it may be suitably placed upstream or downstream of an 
exogenous gene so that the unit of E-I-S sequence is located between 
each gene. Alternatively, an exogenous gene can be inserted via IRES 
sequence . 

35 Expression level of inserted exogenous genes can be regulated 

by the type of transcription start sequence that is attached to the 



upstream of the genes (WO 01/18223) . It also can be regulated by the 
position of insertion and^the sequence surrounding the gene. In the 
Sendai virus, for instance, the closer to the 3 '-terminus of the 
negative strand RNA of the virus genome (the closer to NP gene in 
5 the gene arrangement on the wild- type virus genome) the insertion 
position is, the higher the expression level of the inserted gene 
will be. To achieve a high expression of an inserted gene, it is 
preferably inserted into the upstream region (3' flanking sequence 
of the negative strand genome) such as the upstream of the NP gene 

10 (3' flanking sequence on the negative strand) , or between NP and P 
genes. Conversely, the closer to the 5' -terminus of the negative 
strand RNA (the closer to L gene in the gene arrangement on the wild-type 
virus genome) the insertion position is, the lower the expression 
level of the inserted gene will be. To reduce the expression of an 

15 exogenous gene, it may be inserted into the most 5' position on the 
negative strand, that is, downstream of the L gene in the wild-type 
virus genome (5' flanking region of the L gene on the negative strand) 
or upstream of the L gene (3' flanking region of L gene on the negative 
strand) . Thus, the insertion position of an exogenous gene can be 

20 properly adjusted to obtain a desired expression level of the gene 
or optimize the combination of the insert with the virus genes 
surrounding it. For instance, if the overexpression of a transgene 
introduced by a high- titer virus vector may cause toxicity, it is 
possible not only to control the titer of viruses to be administered 

25 but also to reduce the expression level of individual virus vectors 
by designing the insertion position of the transgene closer to the 
5' -terminus of the negative strand, or replacing the transcription 
start sequence with one having lower efficiency so as to obtain an 
appropriate expression level or therapeutic effect. 

30 Generally, since high level expression of epitope-linked-p2m 

is thought to be advantageous for efficient production of the protein 
and induction of immunity as long as it shows no cytotoxicity, it 
is preferred to bind the gene encoding the epitope- linked-p2m to a 
highly efficient transcription start sequence and insert it adjacent 

35 to the 3' -terminus of the negative strand genome. Preferred vectors 
include those wherein the gene encoding the epitope -linked-|32m is 
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placed in the 3' flanking region of all of the Paramyxovirus protein 
genes on the negative strand genome. For example, a vector in which 
the exogenous gene is inserted upstream of the Ngene (in the 3 ' flanking 
region of the coding sequence of the N gene on the negative strand) 
5 is preferred. Alternatively, it may be . inserted immediately 
downstream of the N gene . 

To help the easy insertion of an exogenous gene, a cloning site 
may be designed at the position of insertion in the vector DNA encoding 
the genome. For example, the cloning site may be the recognition 

10 sequence of a restriction enzyme. The cloning site may be a 
multicloning site that contains recognition sequences for multiple, 
restriction enzymes. The vector of the present invention may have 
other exogenous genes at positions other than that used for the 
insertion of the epitope- linked p2m gene. Such exogenous gene may 

15 be, without limitation, a chemokine or cytokine gene, MHC class I 
heavy chain gene, or another gene. 

Construction of a recombinant Sendai virus vector haying an 
exogenous gene can be performed as follows, for example, according 
to the method described in Hasan, M.K. et al . , J. Gen. Virol. 78: 

20 2813-2820 (1997); Kato, A. et al . , EMBO J. 16: 578 - 587 ( 1997 ) ; and 
Yu, D. et al.. Genes Cells 2: 457-466 (1997). 

First, a DNA sample containing a cDNA nucleotide sequence 
encoding a desired exogenous gene is prepared. It is preferable that 
the concentration of the DNA sample is 25 ng/jil or higher and that 

25 it can be detected as a single plasmid by electrophoresis. The 
following description is an example where an exogenous gene is inserted 
into the Not I site of virus genomic DNA. When the target cDNA sequence 
contains a NotI recognition site, the site is desirably removed in 
advance by altering the nucleotide sequence using known methods, such 

3 0 as site-directed mutagenesis, while maintaining the encoded amino 
acid sequence. A desired DNA fragment is amplified by PGR from a DNA 
sample. In order to obtain a fragment having the Notl site at both 
ends and to add a single copy of the transcription end sequence (E) , 
intervening sequence (I) , and transcription start sequence (S) of 

35 the Sendai virus (EIS sequence) to one end, synthesized DNA sequences 
(primer pair) , namely, a pair of a forward primer (sense strand) 




comprising a part of the desired gene, and a reverse primer (antisense) 
comprising a Notl recognition site, E, I, and S sequences, and part 
of the desired gene, is prepared. 

For example, the forward synthetic DNA sequence contains two 
5 or more nucleotides at the 5' - terminus to ensure digestion with Notl 
(preferably 4 nucleotides not containing a sequence derived from the 
Notl recognition site, such as GCG and GCC; more preferably ACTT) , 
To the 3' -terminus of the sequence, the Notl recognition sequence 
GCGGCCGC is added. Furthermore, to the 3' -terminus, as a spacer, any 

10 9 nucleotides or those of 9 plus multiples of 6 are added. Furthermore, 
to the 3' -terminus, a sequence of approximately 25 nucleotides 
corresponding to the ORF of the desired cDNA starting from the 
initiation codon ATG is added. The 3' -terminus of the forward 
synthetic oligo DNA containing approximately 25 nucleotides of the 

15 desired cDNA is preferably selected so that the last nucleotide is 
G or C. 

The reverse synthetic DNA sequence contains two or more 
nucleotides at the 5' -terminus (preferably 4 nucleotides not 
containing a sequence derived from the Notl recognition site, such 

20 as GCG and GCC; more preferably ACTT). To the 3' -terminus of the 
sequence, the Notl recognition sequence GCGGCCGC is added. 
Furthermore, to the 3' - terminus, a spacer oligo DNA is added to adjust 
the length of the primer. The length of the oligo DNA is designed 
so that it is a multiple of 6 nucleotides including the Notl recognition 

25 sequence GCGGCCGC, the sequence complementary to the cDNA, and the 
EIS sequence derived from the Sendai virus genome as described below 
(so-called "rule of six"; Kolakofski, D. et al . , J. Virol. 72: 891-899 
(1998); Calain, P. and Roux, L., J. Virol. 67: 4822-4830 (1993)). 
Furthermore, to the 3 '-terminus of the added sequence, complementary 

30 sequences to the S sequence of the Sendai virus, preferably 
5' -CTTTCACCCT-3 ' (SEQ ID NO: 1), sequence complementary to the I 
sequence, preferably 5'-AAG-3', and to the E sequence, preferably 
5/ ^TTTTTCTTACTACGG-3 ' (SEQ ID NO: 2) are added. Finally, to the 
3' - terminus, a sequence, which is selected so that the last nucleotide 

35 of the complementary sequence of the desired cDNA becomes G or C, 
is added, where the last nucleotide is approximately 25 nucleotides 
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upstream from the termination codon. Thus, the 3'-teminus of the 
reverse synthetic oligo DNA is prepared. 

PGR can be performed by a common method using, for example, ExTaq 
polymerase (TaKaRa) . Vent polymerase (NEB) may be used preferably, 
5 and the amplified fragment is digested with Notl, and inserted into 
the Notl site of plasmid vector pBluescript . The nucleotide sequence 
of the obtained PGR product is checked with automated DNA sequencer, 
and a plasmid having the correct sequence is selected. The insert 
is excised from the plasmid by Notl digestion, and subcloned into 

10 the Notl site of the plasmid comprising Paramyxovirus genomic cDNA. 
Alternatively, the PGR products may be directly cloned into the Notl 
site of the virus genome cDNA without using a plasmid vector to obtain 
recombinant Sendai virus cDNA. 

For example, recombinant Sendai virus genomic cDNA can be 

15 constructed according to the methods described in the literature (Yu, 
D. et al . , Genes Gells 2 : 457-466 (1997) ; Hasan, M.K. et al . , J. Gen. 
Virol. 78: 2813-2820 (1997)). For example, a 18-bp spacer sequence 
containing the Notl site (5 ' - (G) -CGGCCGCAGATGTTCAGG-3 ' ; SEQ ID NO: 
3) is inserted into an adjacent gene locus of a cloned Sendai virus 

20 genomic cDNA (pSeV( + ) ) between the leader sequence and the 5' - terminus 
of a sequence encoding the N protein, and the plasmid pSeV18"^b( + ) 
containing a self -cleavable ribozyme site derived from the antigenomic 
strand of the hepatitis delta virus is obtained (Hasan, M. K. et al . , 
J. General Virol. 78: 2813-2820 (1997)) . An exogenous gene fragment 

25 is inserted into the Notl site of pSeV18"^b( + ) to obtain a recombinant 
Sendai virus cDNA into which a desired exogenous gene has been inserted . 

A DNA encoding epitope-linked-p2m is inserted into this vector. 
There is no limitation on the epitope used in the present invention, 
and a variety of desired epitopes having therapeutic effects against, 

30 for example, tumors, infectious diseases, and other general diseases 
may be used. Generally, it is preferred to use a peptide of around 
10 amino acids as the epitope, but the length of the peptide may be 
changed appropriately. The epitope-linked-p2m may be, for example, 
a protein wherein the epitope is linked next to the secretion signal 

35 of P2m and P2m is linked to the epitope via a spacer sequence with 
an appropriate length. Alternatively, the epitope sequence may be 



directly bound to |32m without a spacer. The amino acid sequence of 
the spacer is not limited in any way, but preferred peptides used 
as the spacer include those comprising an amino acid sequence, for 
example, Gly-Gly-Gly-Ser (SEQIDNO: 13) or repeated sequences thereof, 
5 (Gly-Gly-Gly-Ser)n- The number of repetition (n) is not limited, 
however it is, for example, 1 to 5 (1, 2, 3, 4, or 5). When using 
a spacer, it preferably has a length of up to 16 amino acids, for 
example, 4, 8, or 16 amino acids. 

The recombinant Paramyxovirus vector DNA prepared as described 

10 above is bound to an appropriate transcription promoter and the 
resultant DNA is transcribed in vitro or intracellularly, and RNP. 
is reconstituted in the presence of viral L, P, and NP proteins to 
produce a Paramyxovirus vector comprising the RNP. The present 
invention provides a method for producing a Paramyxovirus vector, 

15 the method comprising the steps of transcribing DNA encoding the 
Paramyxovirus vector genome . The present invention also provides DNA 
for producing a Paramyxovirus vector for the present invention, 
wherein said DNA comprises the above-mentioned DNA. The present 
invention also relates to the use of DNA encoding the vector genome 

20 for producing Paramyxovirus vectors of the present invention. 
Reconstitution of a virus from virus vector DNA can be performed 
according to known methods (WO 97/16539; WO 97/16538; Durbin, A. P. 
et al., Virol. 235: 323-332 (1997); Whelan, S.P. et al., Proc . Natl. 
Acad. Sci. USA 92: 8388-8392 (1995); Schnell, M.J. et al., EMBO J. 

25 13: 4195-4203 (1994) ; Radecke, F. et al . , EMBO J. 14: 5773-5784 (1995) ; 
Lawson, N.D. et al . , Proc. Natl. Acad. Sci. OSA 92 : 4477-4481 (1995); 
Garcin, D. et al., EMBO J. 14: 6087-6094 (1995); Kato, A. et al . , 
Genes Cells 1: 569-579 (1996) ; Baron, M.D. and Barrett, T. ,. J. Virology 
71: 1265-1271 (1997); Bridgen, A. and Elliott, R.M., Proc. Natl. Acad. 

30 Sci. USA 93: 15400-15404 (1996)). These methods enable the 
reconstitution of desirable Paramyxovirus vectors including the 
parainfluenza virus, vesicular stomatitis virus, rabies virus, 
measles virus, rinderpest virus, and Sendai virus vectors and the 
other (-) strand RNA viral vectors from DNA. If the F, HN, and/or 

35 M genes are deleted from the virus vector DNA, infective virus particles 
will not be formed. However, it is possible to generate infective 



virus particles by introducing these deleted genes and/or genes 
encoding an envelope protein from another virus into the host cells 
and expressing them. 

Paramyxovirus vectors are generally prepared by the steps of: 
5 (a) transcribing a vector DNA encoding a negative single -stranded 
RNA or its complementary strand (positive strand) derived from 
Paramyxovirus in cells (helper cells) expressing the NP, P, and L 
proteins; and (b) culturing the cells and recovering virus particles 
from the culture supernatants . The RNA transcribed from the vector 

10 DNA forms an RNP complex with the NP, L, and P proteins, leading to 
the generation of virus particles encapsulated in outer envelope, 
containing envelope proteins. 

The DNA encoding the virus genome (vector DNA) that is expressed 
in the helper cells encodes the minus strand (negative strand RNA) 

15 of the virus genome or its complementary strand (positive strand RNA) . 
For example, the DNA encoding the negative single -stranded RNA or 
its complementary strand is bound downstream of T7 promoter and then 
transcribed to RNA with T7 RNA polymerase. Any desired promoter 
sequence may be used in place of a promoter that includes a sequence 

20 recognized by T7 RNA polymerase. Alternatively, an in vitro 
transcribed RNA may be transfected into helper cells. Although both 
positive and negative strands of the virus genome may be transcribed 
in the cell, it is preferred to let the positive strand transcribe 
to enhance the reconstitution efficiency, 

25 Methods for introducing vector DNA into cells include (1) a 

method for forming DNA precipitates that can be incorporated into 
desired cells; (2) a method for making a complex that comprises 
positively charged DNA that is suitable for being incorporated intp 
desired cells and that has low cytotoxicity; and (3) a method for 

30 instantaneously opening a pore large enough for DNA to pass through 
the desired plasma membrane using an electrical pulse. 

A variety of transfection reagents can be used in (2), for 
instance, DOTMA (Boehringer) , Superfect (QIAGEN #3013 05) , DOTAP, DOPE, 
andDOSPER (Boehringer #1811169) . For (1) , transfection using calcium 

35 phosphate can be used. In this method, DNA incorporated by cells is 
taken up into phagocytic vesicles, but it is known that a sufficient 
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amount of DNA is also taken up into the nucleus (Graham, F.L. and 
van Der Eb, J., Virology 52: 456 (1973); Wigler, M. and Silverstein, 
S., Cell 11: 223 (1977)) . Chen and Okayama studied the optimization 
of the transfer technology and reported (1) that maximal efficiency 
5 is obtained when cells and precipitates are incubated under 2% to 
4% CO2 at 35*'C for 15 hr to 24 hr; (2) that circular DNA has higher 
activity than linear DNA; and (3) that the optimal precipitates are 
formed when the DNA concentration in the mixed solution is 20 jxg/ml 
to30^g/ml (Chen, C. and Okayama, H., Mol . Cell. Biol. 7: 2745 (1987)). 

10 The method of (2) is suitable for transient transf ection. More 
classically, a transfection method in which DEAE-dextran (Sigma 
#D-9885 M. W. 5x 10^) is mixed with DNA at a desired concentration 
ratio is known. Because most complexes are degraded in the endosome, 
chloroquine may be added to enhance the transfection efficiency (Calos , 

15 M.P. , Proc. Natl. Acad. Sci . USA 80: 3015 (1983)). The method of (3) , 
called electroporation, may be more broadly applied than the methods 
of (1) and (2) because it can be used for any kind of cells. The 
transfection efficiency can be maximized by optimizing the duration 
of pulse currents, the form of pulse, the strength of the electrical 

20 field (gap between electrodes, and voltage) , conductivity of buffer, 
DNA concentration, and cell density. 

Among the above three methods, the method of (2) is easy to perform 
and enables the testing of a large number of samples using a large 
amount of cells. Therefore, transfection reagents are suitably used 

25 to introduce DNA into cells to reconstitute vectors. Preferable 
transfection reagents include. Super feet Transfection Reagent 
(QIAGEN, Cat No. 301305) and DOSPER Liposomal Transfection Reagent 
(Boehringer Mannheim, Cat No. 1811169) , but are not limited thereto. 
Specifically, the reconstitution from cDNA can be performed as 

30 follows. 

LLC-MK2, a cell line derived from a monkey kidney, is cultured 
on a plastic plate with around 24- to 6-wells, a 100-mm petri dish, 
or such, in minimum essential medium (MEM) containing 10% fetal calf 
serum (PCS) and antibiotic (100 units/ml penicillin G and 100 |ig/ml 
35 streptomycin) to be 70% to 80% confluent. Cells are then infected, 
for instance, at 2 pfu/cell with recombinant vaccinia virus vTF7-3 
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that expresses T7 polymerase, which has been inactivated by a 20 -minute 
UV exposure in the presence of 1 Jig/ml psoralen (Fuerst, T.R. et al . , 
Proc. Natl. Acad. Sci. USA 83: 8122-8126 (1986); Kato, A. et al . , 
Genes Cells 1: 569-579 (1996)) . The amount of psoralen and the duration 
5 of UV exposure can be optimized. One hour after infection, cells are 
transfected by, for example, lipofection using Superfect (QIAGEN) 
with 2 to 60 fig of, or more preferably 3 fig to 5 jLig of the above 
recombinant Sendai virus cDNA together with expression plasmids for 
virus proteins (24-0.5 |ig pGEM-N, 12-0.25 fig pGEM-P, and 24-0.5 |J,g 

10 pGEM-L, or more preferably 1 |ig pGEM-N, 0 .5 |ig pGEM-P, and 1 [ig pGEM-L) 
(Kato, A. et al . , Genes Cells 1: 569-579 (1996)) that function in 
trans and are required for producing a full-length Sendai virus genome. 
The transfected cells are cultured in serum-free MEM containing, if 
desired, 100 |xg/ml rifampicin (Sigma) and cytosine arabinoside (AraC) 

15 (Sigma) , more preferably 4 0 |ig/ml arabinoside alone; the drug 
concentration is adjusted to be optimal to minimize the cytotoxicity 
of the vaccinia virus and maximize the recovery of virus (Kato, A. 
et al., Genes Cells 1: 569-579 (1996)). Cells are cultured for 48 
hr to 72 hr after transf ection, then collected and lysed through three 

20 cycles of f reeze-thawing . The cell lysates are transfected into 
LLC-MK2 cells and the cells are cultured. Alternatively, culture 
supernatants are recovered and added to the culture solution of 
LLC-MKK2 cells to infect the cells and then the cells are cultured. 
After a 3 -day to 7-day culture, the culture medium is collected. 

25 Alternatively, the above -described freeze-thaw cell lysates are 
inoculated into the allanto of 10-day old developing chicken eggs, 
and three days later, allantoic fluid may be recovered. To 
reconstitute a virus vector lacking a gene encoding an envelope protein 
that is incapable of replication, the vector may be transfected into 

30 LLC-MK2 cells expressing an envelope protein, or co-transf ected with 
expression plasmid for the envelope protein. Alternatively, 
transfected cells can be overlaid and cultured on LLC-MK2 cells 
expressing envelope protein to propagate a deletion virus vector (see 
International Publication Numbers WO 00/70055 and WO 00/70070) . The 

35 virus titer of the culture supernatant or allantoic fluid can be 
determined by measuring hemagglutinin activity (HA) . The HA may be 
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determined by *'end-point dilution" (Kato, A. et al,, Genes Cells 1: 
569-579 (1996); Yonemitsu, Y. andKaneda, Y., ^^Hemagglutinating virus 
of Japan- liposome -mediated gene delivery to vascular cells.". 
Molecular Biology of Vascular Diseases . Methods in Molecular Medicine , 
5 Ed. by Baker A. H., Humana Press, 295-306 (1999)) . To eliminate the 
possible contamination of vaccinia virus expressing T7 polymerase, 
the obtained allantoic fluid sample may be diluted appropriately (10^ 
times for instance) and re-amplified in chicken eggs. 
Re-amplification may be repeated, for example, three times or more. 

10 The obtained virus stock can be stored at -80 °C. 

Host cells for viral reconstitution are not limited to any 
special types of cells as long as the virus vector can be reconstituted 
in the cells. For example, in order to reconstitute a SeV vector and 
the like, host cells including monkey kidney-derived cells such as 

15 LLC-MK2 cells and CV-1 cells, cultured cell lines such as BHK cells 
derived from a hamster kidney, and human-derived cells may be used. 
By expressing appropriate envelope proteins in these cells, infectious 
viral particles that include the proteins in its envelope can be 
obtained. Furthermore, to obtain a large quantity of the Sendai virus 

20 vector, embryonated chicken eggs may be infected with virus vectors 
obtained from the above host cells and the vectors can be amplified. 
The method of producing virus vectors using chicken eggs has been 
established (Advanced protocols in neuroscience study III, Molecular 
physiology in neuroscience . , Ed. byNakanishi et al . , Kouseisha, Osaka, 

25 153-172 (1993)). Specifically, for example, fertilized eggs are 
incxibated for 9 days to 12 days at 37°C to 38®C in an incubator to 
grow the embryos. Virus vectors are inoculated into the allantoic 
cavity, and eggs are further incubated for several days to propagate 
the vectors. Conditions such as the duration of incubation may vary 

3 0 depending on the type of recombinant Sendai virus used. Then, the 
allantoic fluids containing viruses are recovered. Sendai virus 
vector is separated and purified from the allantoic fluid sample 
according to a standard method (Tashiro, M., '^Protocols in virus 
experiments.", Ed. by Nagai and Ishihama, MEDICAL VIEW, 68-73 (1995)) . 

35 The construction and the preparation of Sendai virus vectors 

deficient in F protein can be performed, for example, as follows (see 



WOOO/70055 and WOOO/70070) . 

<1> Construction of F-deficient Sendai virus genome cDNA and 
F-expression plasmid 
5 Full-length Sendai virus (SeV) genomic cDNA, pSeV18*b ( + ) (Hasan, 

M.K. et al., J. Gen. Virol. 78: 2813-2820 (1997)) ( "pSeV18'"b ( + ) " is 
also referred to as '*pSeV18*"), is digested with Sphl/Kpnl and the 
digested fragment (14673 bp) is recovered. The fragment is subcloned 
into pUC18 to obtain plasmid pUC18/KS. Construction of F 
10 gene-deficient region is performed using this pUC18/KS with a 
combination of PCR and ligation techniques. F gene-deficient SeV 

genomic cDNA (pSeV18"^/AF) is constructed by removing the F gene ORF 
(ATG-TGA=: 1698 bp) and filling in the gap with, for example, 
atgcatgccggcagatga (SEQ ID NO: 4) . PCR products obtained by primer 

15 pairs consisting of forward: 5'- gttgagtactgcaagagc (SEQ ID NO: 5) 
and reverse: 5' - tttgccggcatgcatgtttcccaaggggagagttttgcaacc (SEQ ID 
NO: 6) , and primer pairs consisting of forward: 5' - atgcatgccggcagatga 
(SEQ ID NO: 7) and reverse: 5'- tgggtgaatgagagaatcagc (SEQ ID NO: 
8) are linked at EcoT22I to the upstream and downstream of F gene, 

20 respectively. The thus-obtained plasmid is digested with 5acl and 
Sail and the fragment (4931 bp) which contains the F gene-deficient 
region is subcloned into pUC18 to give pUC18/dFSS. This pUC18/dFSS 
is digested with Dralll and the digested fragment is recovered. The 
fragment is replaced with an F gene -containing Dralll fragment of 

25 pSeV18"' to construct plasmid pSeV18"'/AF. 

An exogenous gene is inserted, for example, into the Nsil and 
NgoMIV restriction enzyme sites in the F-deficient region of 
pUC18/dFSS. In order to clone exogenous genes into the region, for 
example, exogenous gene fragments can be amplified using an 

30 Nsil -tailed primer and an NgoMIV- tailed primer. 

<2> Construction of helper cells inducibly expressing SeV-F protein 
For the construction of a plasmid expressing the SeV-F gene, 
Cre/loxP induced expression plasmid, plasmid pCALNdLw is constructed 
35 through the amplification of the SeV-F gene by PCR and the insertion 
of the amplified product into the unique Swal site of plasmid pCALNdlw 
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(Arai, T. et al., J. Virol. 72: 1115-1121 (1998)), which is designed 
to express the gene product upon induction with Cre DNA recombinase . 

A helper cell line, which expresses SeV-F protein, is established 
to recover infectious virus particles from the F gene-deficient genome , 
5 For example, LLC-MK2 cells, monkey kidney-derived cell line, which 
is often used for SeV propagation can be utilized. LLC-MK2 cells are 
cultured in MEM containing 10% heat inactivated fetal bovine serum 
(FBS) , 50 U/ml Sodium Penicillin G and 50 [ig/ml Streptomycin in an 
atmosphere containing 5% CO2 at 37®C. Since SeV-F gene products have 

10 cytotoxicity, the plasmid, pCALNdLw/F, which is designed to induce 
the expression of the F gene product by Cre DNA recombinase, is 
transferred into LLC-MK2 cells using the Calcium Phosphate method 
with Mammalian Transfection Kit (Stratagene, La Jolla, CA) according 
to protocols known to those skilled in the art. 

15 Ten \ig of plasmid pCALNdLw/F is transferred into LLC-MK2 cells 

which are propagated to 4 0% confluence in a 10 -cm dish and then the 
cells are cultured in 10ml MEM medium containing 10%^FBS in an incubator 
with an atmosphere of 5% CO2 at 37°C for 24 hours. Cells are scraped 
from the dish after 24 hours, suspended in 10 ml medium, and aliquot ed 

20 to five 10-ml dishes so that, for example, 1 dish contains 5 ml, 2 
dishes contain 2 ml, and 2 dishes contain 0.2 ml of cell suspension. 
Each cell is cultured in 10 ml MEM medium containing 1,200 |ag/ml G418 
(GIBCO-BRL) and 10% FBS for 14 days with a medium change every 2 days 
and stably-transf ected cell lines are selected. G418 resistant cells, 

25 grown in the medium, are recovered using a cloning ring . Each recovered 
clone is propagated until it becomes confluent in a 10-cm dish. 

The cells are cultured to confluence in 6-cm dishes and then 
infected with Adenovirus AxCANCre at m.o. i= 2 or 3 by the method by 
Saito et al . (Saito, et al., Nucl . Acids Res. 23: 3816-3821 (1995); 

30 Arai, T. et al . , J. Virol. 72 (2) : 1115-1121 (1998) ) to induce expression 
of F protein in each clone. 

<3> Reconstitution and amplification of F gene-deficient SeV 

The above -described plasmid introduced with the exogenous gene 
35 of pSeV18'"/AF is transf ected into LLC-MK2 cells as follows. LLC-MK2 
cells are seeded onto 100-mm petri dishes at a density of 5x 10^ 



• 33 • 



cells/dish, incubated for 24 hours, and inoculated (m.o.i=2) (at 
m.o.i= 2 to 3, preferably 2) for 1 hour at room temperature with 
recombinant Vaccinia virus expressing T7 RNA polymerase (Fuerst, T.R. 
et al., Proc. Natl. Acad. Sci. USA 83: 8122-8126 (1986)) which has 
5 been treated with long wave UV (365 nm) and Solaren for 20 min. For 
UV exposure of the Vaccinia virus, for example, UV St ratal inker 24 00 
(Catalog No. 400676 (100 V), Stratagene, La Jolla, CA, USA) which 
is equipped with five 15 -watt bulbs is used. Cells are washed three 
times and the plasmids pSeVlS'^/AF-GFP, pGEM/NP, pGEM/P, and pGEM/L 

10 (Kato, A., et al . , Genes Cells 1: 569-579 (1996)) are resuspended 
in OptiMEM (GIBCO) at ratios of 12 ^ig, 4 |lg, 2 ^ig, and 4 |lg/dish, 
respectively, and mixed with SuperFect transfection reagent (1 |Lig 
DNA / 5 ^ll of Superfect, QIAGEN) . Mixtures are left standing at room 
temperature for 10 min and then added to 3 ml OptiMEM containing 3% 

15 FBS . The resulting mixture is added to the cells and incubated for 
3 hours. The cells are then washed twice with serum-free MEM and 
incubated in MEM containing 40 |ig/ml of cytosine P-D-Arabinof uranoside 
(AraC, Sigma) and 7.5 ^ig/ml trypsin (GIBCO) for 70 hours. These cells 
are harvested and the cell pellet is suspended in OptiMEM (10^ cells/ml) . 

20 After 3 cycles of f reeze-thawing, the cells are mixed with lipof ectin 
reagent DOSPER (Boehlinger Mannheim) (10^ cells/25 |ll DOSPER) , and 
kept at room. temperature for 15 min. LLC-MK2/F7 cells (10^ cells/well, 
12 -well plate) , one of the F expressive helper cells cloned above, 
are transfected with the mixture, cultured in serum free MEM 

25 (containing 40 |ig/ml AraC and 7.5 |ig/ml trypsin) , and then the culture 
supernatant is collected. 

In preparing deletion virus vectors , two different virus vectors 
having deletion of a different envelope gene in the viral genome of 
the vector may be transfected into the same cell. In this case, each 

30 deleted envelope protein is supplied through expression from the other 
vector, and this mutual complementation permits the generation of 
infective virus particles, which can replicate and propagate. Thus, 
two or more of the virus vectors of the present invention may be 
simultaneously inoculated in a combination that complement each other, 

35 thereby producing a mixture of each envelope deletion virus vector 
at a low cost and in a large scale. Because these viruses lacking 
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an envelope gene have a smaller genome, they can maintain a long 
exogenous gene more stably. In addition, it is difficult for these 
viruses, which are intrinsically non- infective, to keep the status 
of CO- infect ion after being diluted outside cells, and thus they are 
5 sterilized and less harmful to the environment. 

Optionally, RNA-dependent RNA polymerase inhibitors may be 
administered after the administration of replicable Paramyxovirus 
vectors into individuals or cells to specifically arrest the 
propagation of the vectors without damaging the host. Such 

10 administration of RNA-dependent RNA polymerase inhibitors may become 
necessary upon termination of treatment and such. 

The collected Paramyxovirus may be purified to be substantially 
pure. The purification can be carried out by known 

purification/ separation methods including filtration, 

15 centrifugation, and column purification, or combinations thereof. 
The phrase ''substantially pure" means that the virus is the major 
portion of a sample where it is present as a component. Typically, 
a sample can be confirmed to be a substantially pure virus vector 
when proteins derived from the virus vector occupies 10% or more, 

20 preferably 20% or more, more preferably 50% or more, more preferably 
70% or more, more preferably 80% or more, and even more preferably 
90% or more, of the total proteins (but excluding proteins added as 
carriers or stabilizers) in the sample. Specific examples of 
purification methods for Paramyxovirus include methods using 

25 cellulose sulfate ester or cross -linked polysaccharide sulfate ester 
(JP-B Sho 62-30752; JP-B Sho 62-33879; and JP-B Sho 62-30753), and 
those including adsorption of the virus with fucose sulfuric 
acid- containing polysaccharide and/or its degradation product (WO 
97/32010) . 

30 The mammalian cell -infecting virus vectors encoding 

epitope- linked-p2m in an expressible manner express and secrete the 
epitope- linked-p2m in mammalian cells upon introduction of the vectors 
into the mammalian cells. The present invention provides a method 
for producing an epitope-linked-P2m, which comprises the steps of: 

35 (a) introducing a mammalian cell-infecting virus vector that encodes 
an epitope -linked-p2m in an expressible manner into mammalian cells, 



and (b) -recovering the epi tope -1 inked- P2m from the mammalian cells 
introduced with the vector or the culture supernatant thereof. 

The epitope -linked-|32m expressed in mammalian cells forms a 
heterodimer with an endogenous MHC molecule or an MHC molecule 
5 exogenously expressed in the cells. The heterodimers are recovered 
to obtain a protein complex containing the epitope- linked-p2m. 
Specifically, this invention provides a method for producing an MHC 
class I/peptide complex containing the MHC class I heavy chain and 
epitope-linked-(52m, which comprises the steps of: (a) introducing a 

10 mammalian cell -infecting virus vector that encodes an 
epitope- linked-P2m in an expressible manner into mammalian cells, and 
(b) recovering the formed MHC class I/peptide complex from the 
mammalian cells introduced with the vector or from the culture 
supernatant thereof. More preferably, to prepare the MHC class 

15 I/peptide complex, the MHC class I heavy chain is overexpressed 
exogenously in mammalian cells, and the heavy chain is then made to 
form the complex with the epitope-linked-P2m. For example, a virus 
vector expressing the MHC class I heavy chain is introduced into the 
mammalian cells. There is no limitation on the virus vector, but 

20 preferably. Paramyxovirus vectors may be used . Alternatively, other 
virus vectors may be used. Moreover, mammalian cells wherein the 
vector is integrated into the chromosome, allowing constitutive or 
inducible expression of a desired MHC class I heavy chain, may be 
used. This enables intracellular overexpression of the desired MHC 

25 class I heavy chain to prepare the MHC class I/peptide complex. 
Alternatively, the MHC class I/peptide complex may be prepared through 

the binding of separately prepared epitope -linked-p2m and MHC class 
I heavy chain. 

The MHC class I heavy chain may be expressed either as a 
30 membrane -bound form or a secretory form (or free form) . Furthermore, 
the MHC class I heavy chain may be a wild-type protein or one with 
modified amino acid sequence. The secretory form MHC class I heavy 
chain may be prepared by expressing a protein with deleted 
membrane -binding region. Moreover, a desired peptide may be attached 
35 to the MHC class I heavy chain. For example, the addition of a 
biotinylation substrate peptide to the MHC class I heavy chain allows 



simple preparation of a tetramer of an obtained MHC class I/peptide 
complex using avidin via biotinylation of the expressed complex. 

In the present invention, the phrase "biotinylation substrate 
peptide" refers to a peptide that serves as a substrate for 
5 biotinylation. There is no limitation on the biotinylation substrate . 
For example, any peptide may be used as the biotinylation substrate 
as long as an -NH2 group present on an amino acid residue is arranged 
in a state to allow chemical reaction. For example, a saccharide 
portion may be chemically modified by Biotin hydrazide (Assay Design, 

10 Co. , Ltd.) , a lysine-NH2 may be modified by Biotin HNS, an -SH group 
may be modified by Biotin BMCC, and a -COOH group may be modified 
by 5- (Biotinamido) -Pentylamine EZ-Link. A preferred biotinylation 
substrate peptide includes peptides that allow enzymatic 
biotinylation. For example, a peptide serving as a substrate for a 

15 biotinylation enzyme (biotin ligase) that specif ically adds one biotin 
to an amino acid (for example, lysine) is preferred. Such enzyme 
includes, for example, Bir A, a biotin ligase derived from E.coli, 
Bir A recognizes a peptide sequence of 13 amino acids and adds one 
biotin to a lysine at the center of the peptide. Several kinds of 

2 0 sequences are known to serve as a substrate for Bir A, and include, 
for example, LGGIFEAMKMELRD (SEQ ID NO: 31) (Schatz, P ., Biotechnology 
11: 1138-1143 (1993); Crawford, F., Immunity 8: 675-682 (1998)). 

Such an MHC class l/peptide tetramer can be constructed according 
to methods comprising the steps of: (a) biotinylating an MHC class 

25 I heavy chain that contains a biotinylation substrate peptide, and 
(b) assembling the biotinylated MHC class I heavy chain in the presence 
of avidin. Specifically, for example, a Bir A substrate peptide (BSP) 
sequence is attached to an MHC class I heavy chain, and then an MHC 
class I/peptide complex containing this MHC class I heavy chain is 

30 prepared. Then, the MHC class I heavy chain is biotinylated with Bir 
A enzyme. After purification of the biotinylated MHC class I/peptide 
complex by such as FPLC, it may be mult imeri zed through reacting it 
at a 1:1 ratio with the biotinylating site of streptavidin. 
Streptavidin may be appropriately labeled with R-phycoerythrin (R-PE) , 

35 Cy 5, and such. The tetramerized MHC class I/peptide complex is 
extremely useful for the detection and quantification of CTL 
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(epitope-specif ic CD8-positive T cells) due to its enhanced 
CTL-binding ability. Cells bound to the MHC classl/peptide multimer 
can be detected by FACS and such. 

Thus, the present invention relates to a method for detecting 
5 and quantifying antigen-specific T lymphocytes utilizing a vector 
of the present invention, or epitope -1 inked- P2m or MHC class I/peptide 
complex expressed by the vector of the present invention. Furthermore, 
the present invention provides a detection agent for antigen- specific 
T lymphocytes comprising a vector of the present invention, or 

10 epitope-linked-p2m or MHC class I/peptide complex produced by using 
the vector. Moreover, the present invention provides a use of the 

vectors of the present invention, or epitope-linked-p2m or MHC class 
I/peptide complex produced by using the vectors, for the detection 
of antigen-specific T lymphocytes. 

15 For example, the MHC class I/peptide tetramer can be used for 

a simple and highly sensitive quantification of epitope-specif ic 
CD8-positive T cells. This method for detecting antigen-specific T 
lymphocytes using the tetramer comprises the steps of: (1) presenting 
the tetramer in a sample containing T lymphocytes, and (2) detecting 

20 cells bound to the tetramer. It is possible to quantify the 
antigen-specific T lymphocytes by quantifying the cells bound to the 
tetramer. 

To quantify epitope-specif ic CD8-positive T lymphocytes in 
individuals, for example, when the epitope is derived from HIV, a 

25 tetramer that displays the HIV epitope is added at an amount of 20 
^ig/ml as the MHC class I/peptide complex to Ix 10^ peripheral blood 
mononuclear cells (PBMC) from a HIV-infected patient, and incubated 
at 37**C for 15 min and then at 4**C for 20 min. Herein, the optimal 
quantity of the tetramer and the optimal temperature vary depending 

30 on each tetramer , and thus are appropriately adjusted. Then, the cells 
are double- stained with anti-CD8-APC and analyzed by flow cytometry 
to determine the frequency of tetramer-positive cells among total 
CD8-positive T cells. This method may be applied to cells isolated 
from various tissues such as lymph node, in addition to PBMC. 

35 The cells stained with the tetramer according to the above 

procedure may be further stained with anti-PE-magnetic beads (Daiichi 
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Pure Chemicals) to isolate epitope- specif ic cells using a magnetic 
cell sorter (Daiichi Pure Chemicals) . Thus, the tetramer of the 
present invention is also useful for the isolation of epitope-specif ic 
cells. Specifically, antigen-specific T lymphocytes can be isolated 
5 through the steps of : (1) presenting a tetramer of the present invention 
in a sample containing T lymphocytes, and (2) separating cells bound 
to the tetramer. 

Moreover, a vector of the present invention or 
epitope- linked-P2m expressed by the vector may be used for in vitro 

10 CTL assay. Target cells for the CTL assay generally include cell lines 
derived from the same individual as the CTL. For example, cells of 
Epstein-Barr virus- transformed B cell line (auto-lymphoblastoid cell 
line, auto-LCL) pulsed with a synthetic peptide may be used as the 
target cells. Alternatively, instead of using the synthetic peptide, 

15 epitope-linked-P2m prepared by the vector of the present invention 
may be added or the virus vector expressing the epitope -linked-|32m 
may be infected into the auto-LCL . In fact , such auto-LCL was confirmed 
to have a cytotoxic activity. Cells of human cell lines can be used 
similarly through co- infection of virus vectors that express a desired 

20 MHC class I heavy chain (membrane -bound form) and an epitope-linked-P2m, 
which will be displayed on the MHC class I heavy chain, respectively. 

Moreover, epitope- linked-P2m may be used to establish 
epitope-specif ic cytotoxic T lymphocytes (CTL) . Such 
epitope-specif ic CTL can be established via specific single or 

25 multiple stimulations in vitro. For example, HIV Nef 138-10-specif ic 
CTL can be established by arresting the growth of HIV-infected 
individual ' s peripheral blood mononuclear cells (PBMC) by irradiation, 
stimulating the PBMC with stimulator cells (derived from the same 
individual) pulsed with the HIV Nefl38-10 peptide, and then 

30 co-culturing the cells in the presence of IL-2. Herein, culture 
supernatant of cells infected with a virus vector that expresses the 
epitope- 1 inked- P2m of the present invention (i.e., free form 
epitope- linked-P2m protein) was demonstrated to be effective as 
synthetic peptides. Epitope-specif ic CTL may also be established by 

35 infection of a virus vector expressing the epitope -linked-P2m to the 
stimulator cells. 
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Furthermore, the epitope- linked-P2m and MHC class I/peptide 
complexes (monomers or multimers) of the present invention can be 
used for a protein chip by binding them to a supporting-base of protein 
chips, for examfple, via a method other than utilizing biotin-avidin 
5 binding . 

Human MHC class I molecules are preferably used as the MHC class 
I heavy chain when it is applied to humans, but not limited thereto. 
Human MHC class I molecules are called human leukocyte antigens (HLA) 
and are quite rich in variety. Any of these molecules can be used 
10 as the HLA in the present invention. For example, the present invention 
may be applied to any type of HLA whose desired epitope has been 
identified in infectious diseases and cancers, and they may be used 
as order-made or tailor-made reagents. 

In particular, HLA-A24 (approximately 60 to 70%) , HLA-A2 
15 (approximately 40%) , andHLA-A26 (approximately 2 0%) are high frequent 
HLA types in Japanese, followed by HLA- All (20%), HLA-A31 (up to 20%) , 
and HLA-A33 (up to 20%) . These HLA types are particularly preferred 
when applied to Japanese. 

For the purpose of developing reagents or medicaments 
20 applicable to a certain extent of many unspecified individuals in, 
for example Japanese, HLA types having 5% or more allele frequency 
among Japanese population (namely, 10% or more HLA type frequency 
among Japanese) is preferred. Such HLA types include: 
A locus B locus 
25 A*0201 B*0702 

A*0206 B*1501 
A*1101 B*3501 
A*2601 B*4001 
A*31012 B*4002 
30 A*3303 B*44031 

B*4601 
B*52011 
B*5401 

In the Examples, the present inventors used A24 -restricted HLA 
35 class I heavy chain as the MHC class I molecule and an HIV-1 derived 
epitope displayed on the A24 -restricted HLA class I molecule as the 
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epitope. Approximately 60 to 70% of the Japanese population have the 
genotype HLA-A*2402. Therefore, the A24- restricted HLA class I heavy 
chain, in particular, A*2402 (Litte, A.-M., Immunogenetics 35: 41-45 
(1992)) is suitable in the present invention. 
5 The epitope- linked-P2m and MHC class I/peptide complexes 

obtained according to the present invention may be used to induce 
antigen-specific cellular immune response. The present invention 
provides an agent to induce antigen-specific cellular immune response 
that comprises epitope- linked-|32m or MHC class I/peptide complex 

10 obtained according to the present invention. Furthermore, the present 
invention relates to the use of the epitope- linked-P2m or the MHC class 
I/peptide complexes obtained according to the present invention to^ 
induce antigen-specific cellular immune response. 

The inventors of the present invention constructed an 

15 epitope- linked-P2m derived from the HIV-1 Nef protein presented by 
HLA-A*24 02 as an example using the SeV expression system, and verified 
that the epitope-linked-P2m binds as a secretory protein to the 
HLA-A*2402 molecules on the cell surface, resulting in an efficient 
antigen presentation to CTL. The epitope- linked-p2m produced by the 

20 virus vectors of the present invention was suggested to be useful 
as a protein preparation. After purification and removal of virus 
contaminants from the epitope-linked-p2m, a clinically useful inducer 
of antigen- specific cellular immune response can be obtained. The 
present invention provides a pharmaceutical composition comprising 

25 the epitope-linked-P2m or MHC class I/peptide complexes produced by 
the virus vectors of the present invention. 

The method for inducing antigen-specific cellular immune 
response using epitope- linked-p2m or MHC class I/peptide complexes 
provided by the present invention specifically includes the step of 

3 0 contacting the epitope- linked-p2m or MHC class I/peptide complexes 
of the present invention with (epitope-specif ic) CD8-positive T cells . 

For example, epitope- linked-p2m of the present invention is 
useful for establishing in vitro epitope-specif ic CTL cell lines. 
Epitope-specif ic CTL cell lines can be established by one to several 

35 rounds of specific stimulations in vitro. For example, to establish 
HIV Nefl38-10-specif ic CTL cell lines, PBMC from HIV-infected 



individuals are irradiated to arrest their proliferation, stimulated 
with stimulator cells (derived from the same individual) pulsed with 
the HIV Nefl38-10 peptide, and then co-cultured in the presence of 
IL-2. Herein, synthetic peptides are generally used for the 
5 stimulation; however, a similar effect can be achieved by culture 
supernatants of cells infected with the epitope-linked-p2m. 

In addition, epitope- linked-P2m of the present invention is 
useful to pulse target cells in CTL assays in vitro. Target cells 
in the CTL assays may be pulsed with culture supernatants of cells 

10 infected with the epitope -linked P2m, which gives the same result as 
with the synthetic peptide. Generally, a complex of an MHC class I 
heavy chain (membrane -bound form) + P2m + peptide is already expressed 
on the cell surface. Thus, the pulsing with the synthetic peptide 
is intended to exchange the synthetic peptide with the peptide portion 

15 of the complex. On the other hand, exchange of the p2m and peptide 
portion of the complex is suggested to occur when pulsed with the 
epitope -1 inked- P2m. 

Epitope- linked-P2m of the present invention is also useful to 
pulse patient ' s dendritic cells ex vivo. Peripheral blood mononuclear 

20 cells are isolated from a patient and then differentiation to dendritic 
cells is induced by a standard method. These dendritic cells are pulsed 
with the epitope-linked-p2m to subcutaneous ly administer them to the 
patient. As a result, the epitope- linked-P2m is expected to induce 
epitope-specif ic CTL due to its expression on the cell surface as 

25 a complex with an MHC class I heavy chain (membrane -bound form) 

similarly as in the in vivo experiment. Since the dendritic cells 
pulsed with the epitope-linked-p2m is expected to express the epitope 
on the MHC class I heavy chain (membrane -bound form) for. a longer 
time than cells pulsed with a peptide, it may be used as a "cellular 

30 vaccine (therapeutic vaccine) " . Moreover, epitope-specif ic CTL may 
be induced by direct administration of the epitope-linked-p2m of the 
present invention as a protein preparation. 

Furthermore, mammalian cell -infecting virus vectors that 
encode epitope- linked-p2m in an expressible manner themselves may be 

35 used to induce antigen-specific cellular immune response . The present 
invention relates to inducers of antigen- specific cellular immune 



response comprising the mammalian cell-infecting virus vector that 
encodes the epitope-linked-P2m in an expressible manner. Moreover, 
the present invention relates to the use of the mammalian cell -inducing 

virus vector that encode the epitope-linked-P2m in an expressible 
5 manner for the induction of antigen-specific cellular immune response. 
The virus vectors of the present invention are useful for gene therapy. 
The present invention provides pharmaceutical compositions 
comprising the mammalian cell- infecting virus vector that encodes 
the epitope- linked-P2m in an expressible manner. The virus vector 

10 is useful to induce antigen-specific immune response for infectious 
diseases, cancers, and such, due to its antigen- specific cellular 
immune response inducing ability. Applications of the virus vectors 
of the present invention to gene therapy may be achieved through gene 
expression by either a direct {in vivo) administration or an indirect 

15 (ex vivo) administration of the virus vectors. 

For example, in the process of in vitro establishment of 
epitope- specif ic CTL cell lines, stimulation of stimulator cells may 
be achieved by infecting them with a virus vector that expresses 
epitope- linked-P2m instead of using a synthetic peptide. 

20 The virus vectors of the present invention may also be used 

to pulse target cells in an in vitro CTL assay. Auto-LCL cells infected 
with a virus vector expressing epitope -linked-P2m instead of a 
synthetic peptide may be used as target cells in the CTL assay. In 
fact, the cells were confirmed to have cytotoxic activity in the CTL 

25 assay. In addition, to use human cell lines as target cells, they 
may be co- infected with a virus vector expressing a desired MHC class 
I heavy chain (membrane -bound form) and a virus vector that expresses 
an epitope- linked-p2m presented by the MHC class I heavy chain. 

Furthermore, the vectors of the present invention may be used 

30 for ex vivo gene transfer into patient' s dendritic cells. Peripheral 
blood mononuclear cells (PBMC) are isolated from a patient and induced 
to differentiate into dendritic cells by a standard method. The 
dendritic cells are infected with a virus vector expressing 

epitope- linked-P2m, and then inoculated to the patient subcutaneously . 
35 The important point here is how long the expression of a pulsed peptide 

or the epitope- linked-P2m protein continues on the surface of the 
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pulsed dendritic cells. In fact, when the cells are pulsed with a 
synthetic peptide, the expression of the epitope on the cell surface 
of the dendritic cells disappears in a short term. In contrast, a 
long time expression of the epitope- linked-p2m can be achieved via 
5 the infection of the dendritic cells with the virus vector to allow 
intracellular expression of the epitope -linked- p2m. Furthermore, the 
vectors of the present invention are also useful for in vivo gene 
therapy wherein epitope-specif ic CTL is induced by in vivo 
administration of the vectors. 

10 Target cells for gene transfer using the vectors preferably 

include those having antigen presenting ability. Such cells 
particularly include dendritic cells (DC) . For example, a desired 
MHC class I/peptide complex may be formed on dendritic cells by 
introducing a vector of the present invention into the dendritic cells 

15 ex vivo. The resulting cells may be used for the activation of 

antigen-specific T cells . The present invention relates to mammalian 
cells infected with a mammalian cell-infecting virus vector encoding 
epitope- linked-p2m of the present invention in an expressible manner. 
Desired isolated cells having antigen-presenting ability may be used 

20 as the mammalian cells. In particular, a large amount of MHC class 
I/peptide complexes may be formed by introducing an exogenous gene 
encoding an MHC class I heavy chain into the cells. The gene that 
encodes the MHC class I heavy chain may be either encoded by an 
expression vector outside the chromosome or integrated into cellular 

25 chromosome. A secretory form MHC class I/peptide complex can be 
produced in the cells by intracellularly expressing a secretory form 
MHC class I heavy chain. Such cells may be particularly useful for 
the production of the secretory form MHC class I/peptide complex. 
When a membrane -bound form MHC class I heavy chain is intracellularly 

30 expressed, a membrane -bound MHC class I/peptide complex is expressed 
on the cell surface. Such cells have an excellent antigen-presenting 
ability to epitope-specif ic CTL. Furthermore, the present invention 
relates to cells presenting epitope-linked-P2m produced by the method 
of the present invention on the cell surface. Such cells can be 

35 prepared, for example, by adding the epitope- 1 inked- p2m produced by 
the method of the present invention to the cells. For example. 




dendritic cells may be prepared from a patient and induced in vitro 
to differentiated dendritic cells according to methods knovm to those 
skilled in the art. The resultant cells are mixed with the 
epitope- linked-P2m produced by the method of the present invention. 
5 This results in the formation of a complex of the epitope-linked-p2m 
and MHC class I heavy chain on the cell surface of the dendritic cells 
derived from the patient . These cells also have the ability to present 
antigens to epitope-specif ic CTL. The produced cells presenting the 
desired epitope may be put back into the patient's body to induce 

10 epitope-specif ic immune response. Namely, these cells can be used 
as vaccines. Thus, the epitope- linked-p2m produced according to the 
method of the present invention is useful as a pharmaceutical to induce 
antigen-specific immune response in patients. To produce cells that 
present epitope-linked-P2m on the cell surface, the cells are pulsed 

15 with the epitope- linked-p2m produced by the present method. Before 
the pulsing, pre-existing epitopes on the cells can be removed by 
acid treatment of the cells. The acid treatment can be carried out 
through exposing the cells in an acidic environment so that the epitope 
peptides presented on the cell surface are significantly dissociated. 

20 The acid treatment may be carried out, for example, by treating the 
cells with a peptide-stripping buffer (0.13 M citric acid (pH 3), 
66 mM Na2HP04, 150 mM NaCl, 17 mg/ml Phenol Red) at 4**C for 1 min, 
followed by neutralization with enough culture medium (for example, 
RPMI) . Those skilled in the art are able to perform the acid treatment 

25 via other protocols achieving similar effect. The present invention 
provides pharmaceutical compositions comprising the above -described 
cell infected with the mammalian cell-infecting virus vector encoding 
epitope- linked-p2m in an expressible, or the cell presenting the. 
epitope- 1 inked -p2m produced according to the method of the present 

30 invention. 

In principle, since most of the somatic cells endogenously 
express the MHC class I, there is no need to exogenously express an 
MHC class I heavy chain in the production of above cells, but only 
express or add epitope- linked-P2m. A tailor-made medicine is realized 
35 through MHC typing of the patient and expression or addition of 
epitope- linked-P2m selected in accordance with the MHC type. For 
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example,, when the patient has the A24 -restricted MHC type, then the 
use of p2m fused with an epitope presented by an A24 -restricted T cell 
is expected to produce a more significant effect in the therapy. It 
is preferred that the MHC type is identical in serotype or in genotype, 
5 and more preferably in genotype. Since approximately 70% of Japanese 
have the HLA-A*24 02 genotype, it is possible to produce a medicine 
particularly suited for the application to Japanese through 
identifying an epitope presented by cells having HLA-A*2402 and 
designing an epitope-linked-|32m using the identified epitope. 

10 Furthermore, the most adapted therapeutic strategy for each patient 
can be determined through the analysis of epitopes corresponding to 
many kinds of MHC types. 

The mammalian cell-infecting. virus vectors, 
epitope- linked-p2m and MHC class I/peptide complexes obtained by the 

15 virus vectors, cells introduced with the vector, or cells having 
epitope- linked-P2m on the cell surface of the present invention may 
be prepared as a composition in combination with, if necessary, desired 
pharmaceutical ly acceptable carriers or vehicles. The phrase 
''pharmaceutical ly acceptable carriers or vehicles" refers to . 

20 materials capable of being administered with the vectors, 

epitope- linked-P2m or MHC class l/peptide complexes, or the 
above -described cells of the present invention, and that do not 
significantly interfer their activities. For example, a composition 
can be made by proper dilution of a mammalian cell-infecting virus 

25 vector of the present invention, or an epitope-linked-p2m or MHC class 
I/peptide complex obtained by the vector with physiological saline 
or phosphate-buf f ered saline (PBS) . When a Paramyxovirus vector has 
been propagated in chicken eggs , the composition may contain allantoic 
fluid. Moreover, the above cells may be suspended in physiological 

30 saline, PBS, or culture solution. In addition, the compositions of 
the present invention may contain carriers or vehicles such as 
deionized water and 5% dextrose solution. Furthermore, it may contain 
other materials including vegetable oils, suspending agents, 
detergents, stabilizers, and sterilizers. Moreover, preservatives 

35 and other additives maybe used for the compositions . The compositions 
of the present invention are useful as reagents and medicines. The 



compositions are further useful as vaccines. The present invention 
also relates to the use of the vectors of the present invention, 
epitope- linked-P2m or MHC class I/peptide complexes obtained by the 
vectors, or the compositions comprising the above cells as reagents, 
5 medicines, or vaccines. To enhance immunogenicity, the vaccine 
compositions may contain immune accelerators including cytokines, 
cholera toxins, and salmonella toxins . Furthermore, the vaccines may 
be combined with adjuvants including alum, incomplete Freund's 
adjuvant, MF59 (oil emulsion), MTP-PE (muramyl tripeptide derived 

10 from Mycobacterium cell wall) , and QS-21 (derived from soapbark tree 
Quilaja saponaria) . 

Moreover, cytokines can be effectively combined to enhance the 
adjuvant effect of the pharmaceutical compositions of the present 
invention for administration. Such combinations include: i) 

15 combination of IL-2 and single-stranded IL-12 (Proc. Natl. Acad. Sci . 
USA96 (15) : 8591-8596 (1999) ) , ii) combination of IL-2 and interferon-y 
(US Pat. No. 5,798,100), iii) GM-CSF alone, and iv) combination of 
GM-CSF and IL-4 for the treatment of brain tumors (J. Neurosurgery 
90 (6) : 1115-1124 (1999) ) . 

20 The vaccines of the present invention may be applied, for 

example, to tumors, infectious diseases, and other general diseases. 
For the treatment of infectious diseases, for example, epitopes of 
antigen proteins of infectious microorganism are analyzed, and then 
P2m fused with the epitopes are produced. Antigen proteins include, 

25 for example, envelope of virulent strain type H5N1 for influenza; 
for Japanese encephalitis, the envelope protein (Vaccine 17(15-16) : 
1869-1882 (1999)); HIV gag or SIV gag proteins (J. Immunology 164: 
4968-4978 (2000) ) , HIV envelope proteins, the Nef protein and other 
virus proteins for AIDS; B subunit (CTB) of cholera toxin (Arakawa, 

30 T. et al.. Nature Biotechnology, 16(10): 934-8 (1998); Arakawa, T. 
et al.. Nature Biotechnology, 16 (3) : 292-7 (1998)) as an example of 
cholera antigens; glycoprotein of rabies virus (Lodmell, D.L. et al.. 
Nature Medicine 4 (8) : 949-52 (1998) ) as an example of rabies antigens; 
and capsid protein LI of human papilloma virus type 6 (J. Med. Virol 

35 60: 200-204 (2000)) as an example of cervical cancer antigens. 
Furthermore, the present invention may be applied to pathogenic 



Paramyxovirus such as Measles virus and epidemic parotiditis virus 
that highly require the use of vaccines . Moreover, epitopes of antigen 
proteins including JE-E antigen protein of Japanese encephalitis (JP-A 
Sho 64-74948, JP-A Hei 1-285498) , gD2 protein of human herpes simplex 
5 virus (JP-A Hei 5-252965), hepatitis C virusrderived peptide (JP-A 
Hei 5-192160) , and pseudorabies virus -derived polypeptide (Published 
Japanese Translation of International Publication No. 7-502173) , may 
also be used. For example, cells from patients infected with these 
pathogenic microorganisms are analyzed to identify epitopes of the 

10 antigen proteins presented on antigen-presenting cells (APC) . An 
epitope for the desired HLA type can be identified by selecting a. 
proper HLA type . 

It is clinically significant . in treating tumor to develop 
diverse and new therapeutic strategies and methods, focusing on 

15 tumor-specific antigens. For example, in tumor therapy, 

anepitope-liriked-P2m may be expressed in antigen-presenting cells 
(APC) , such as tumor cells or DC cells, using a vector of the present 
invention, or protein products, such as epitope-linked-P2m and MHC 
class l/peptide complex, may be administered. 

20 General means to develop a vaccine therapy includes the use 

of DC cells known to have antigen-presenting ability to helper T cells 
(Th) as well as high antigen-presenting ability to CTL via MHC class 
I molecules (Mayordomo, J.I. et al.. Nature Med. 1(12): 1279-1302 
(1995) ) . As an example of tumor immunotherapy, studies to establish 

25 a tumor vaccine therapy utilizing the MAGE antigen, which expression 
is confirmed in a variety of malignant tumors, as a target are in 
progress by Yasushi Fuji et al. (National Hospital Kyushu Cancer 
Center) . The method was applied to 7 cases including 5 cases of 
recurrent gastric tumor and a case of recurrent esophagus tumor. As 

30 a result, shrink of metastatic lymph node, decrease in tumor markers, 
and improvement of clinical symptoms (hoaseness) were observed in 
the recurrent esophaguis tumor case. In the gastric tumor cases, 
decrease in tumor markers in 4 of 6 cases was observed. No side effect 
was observed, suggesting safety of the tumor immunotherapy. Moreover, 

35 in many cases, improvement of clinical symptoms and decrease in tumor 
markers were observed, indicating the possibility that it serves as 




an effective therapeutic method through selection of the 
administration route, adaptable cases, and such. Clinical studies 
on the DC vaccine therapy using the MAGE- 3 peptide have been practically 
started, and are suggested to be a safe and tumor- specif ic 
5 immunotherapy against progressive recurrent digestive organ cancer 
cases. However, for preventive administration of such vaccines to 
many patients, it is clearly troublesome and unpractical to find an 
optimal condition for administration of the dendritic cells as 
''natural adjuvant" to each patient. Therefore, efficient methods are 

10 desired in the art (Yamagishi, H. et al., Oral presentation in the 
General meeting of Japan society of Cancer Therapy: October 12 (1999) , 
Gifu City) . The application of the present invention to such a tumor 
vaccine therapy may be quite effective. 

The prevention of tumorgenesis triggered by viruses may be 

15 achieved by preventing infection using a virus vaccine. Thus, 

virus-caused tumors can be more practically prevented compared with 
those caused due to other factors. For example, hepatitis C virus 
(HCV) associated with hepatic tumors, human papillomavirus (HPV) 
associated with uterine cancer, and HTLV-1 associated with adult T 

20 cell leukemia are candidates for vaccines aiming at prevention and 
therapy of infections. Hepatic tumors share a high ratio in Japanese 
tumors . Infection by hepatitis C virus occurs non-orally, and at high 
frequency gets chronic even in healthy adults with normal 
immunocompitence . Approximately 20% of the infected individuals are 

25 predicted to suffer chronic hepatitis or cirrhosis. Moreover, many 
of the cirrhosis patients acquire liver cell cancer. While interferon 
treatment of hepatitis C made it possible to cure a part of the patients , 
its efficacy was not as initially expected and even now, there is 
no effective therapy for more than half of the patients. Generally, 

30 viral infections are prevented by inducing neutralizing antibodies 
via vaccination. However, hepatitis C virus is susceptible to 
mutation and the existence of a neutralizing antibody that interrupts 
its infection has not been proven so far. Virus infections are known 
to be protected by inducing CTL in addition to the induction of 

35 neutralizing antibodies. The administration of the vectors of the 
present invention is expected to induce activation of CTL in such 



virus infections. 

Moriyama, T. et al . (Jichi Medical School) have been studying 
methods using genes themselves that encode pathogenic antigens as 
vaccines (DNA vaccines) as a novel method to induce CTL. The method 
5 has problems such as insufficient expression and the administration 
site being limited to the muscles as described in their articles (Kurane , 
I. ''DNA vaccine, present situation and new findings" , Current Concepts 
in Infectious Diseases 19 (3) : 6-9 (2000) ) . Another article describes 
a cancer vaccine utilizing HER2, a membrane type glycoprotein having 

10 tyrosine kinase activity, that is found overexpressed in breast 

cancers (Kageyama, S., Watanabe, M., Hiasa, A., and Suku, K. , ''Cancer 
and immunity, cancer-specific immune therapy, vaccine therapy against 
breast cancer using a HER-derived peptide" , New Horizon for Medicine 
32 (5) : 1167-1172 (2000) ) . The virus vectors provided by the present 

15 invention is expected to exert higher effect than these DNA vaccines. 
Highly efficient vaccines may be provided according to the present 
invention by constructing vectors using virus vectors that have a 
wide expression range among mammal tissues (adenovirus vectors, 
adeno-associated virus vectors, herpes simplex virus vectors, 

20 retrovirus vectors , Lentivirus vectors , Semliki forest virus vectors , 
Sindbis virus vectors, vaccinia virus vectors, Sendai virus vectors, 
etc . ) . 

Although uterus cancer is a female-specific tumor, the 
significance to develope vaccines for the prevention and therapy of 

25 HPV infection is the same as other tumors. The main infection route 
of HTLV-1 is mother-to-child transmission. However, there are also 
other routes. Although the pathogenicity of recently discovered HGV 
is unclear, it is widespread in society like HCV, indicating the need 
to prevent such virus at the perspective of public health. Thus, such 

30 virus is also a target for the application of the present invention. 

Investigations concerning applications of antigen-presenting 
cells and the route of administration are also important. The most 
extensively studied route of administration for vaccine therapy 
comprises the steps of: (1) isolating the small amount of DC cells 

35 contained in the peripheral blood of a patient; (2) culturing and 
amplifying them in vitro; and (3) returning them into the patient's 




body via intravenous injection. This method utilizes the ability of 
DC cells to present antigens via MHC class I molecules to CTL. This 
system requires respectable facilities and time for culture . Recently, 
vaccine therapy utilizes skin is featured. The investigations of 
5 anti-virus vaccine therapy and cancer vaccine therapy utilizing 
dendritic cells including Langerhans cells (LC) that were recently 
found to efficiently present endogenous antigens, such as virus 
antigens and cancer antigens, to CTL via MHC class I molecules on 
the cell surface are attracting attention. Since many LC cells are 

10 on the epidermis of skin, eff icient DNA vaccine therapy may be developed 
by applying virus peptides or genes encoding antigens on the skin. 
However, LC cells in normal skin are in the dormant state, and have 
low antigen presenting activity to Th and CTL, as well as poor mobility 
into the lymph node. Therefore, it is difficult to realize a virus 

15 vaccine therapy or cancer vaccine therapy using normal skin. To solve 
these problems, Naohiro Seo and Masahiro Takigawa (Hamamatsu Univ. 
School of Medicine) along with colleagues demonstrated that LC cells 
on the skin become activated, then move into the lymph node and 
efficiently present antigens to Th cells by disrupting the most 

20 external skin layer, the corneum barrier, through 8 to 15 times repeated 
tape stripping (TS) (Japanese Patent Application No. Hei 10-316585, 
"Percutaneous peptide immunization via corneum barrier-disrupted 
murine skin for experimental tumor immunoprophylaxis" ; Proc. Natl. 
Acad. Sci. USA 97: 371-376 (2000)). This method expands the 

25 possibility of virus vaccines and cancer therapy due to its potential 
to enable application of virus peptides, cancer peptides or antigen 
DNAs to the barrier-disrupted skin. These administration methods can 
be applied to the present invention. 

To accomplish more confident clinical applications, it is 

3 0 important to construct human HLA-restricted cancer- specif ic CTL cell 
lines, and clone genes encoding cancer-reactive CTL-inducing antigens 
recognized by the cell lines to develop target molecules for clinically 
applicable tumor-specific immunotherapy against cancer patients. 
Immune response is expected to be induced more efficiently by 

35 identifying an epitope presented by an HLA of the same type as that 
of a patient, and producing a vector or peptide vaccine of the present 



invention using the identified epitope. 

Cancers that frequently occur in Japanese include, for example, 
lung cancer, digestive tract cancer (esophagus, stomach, and colon 
cancers) , liver cancer, head and neck cancer, breast cancer, uterine 
5 cancer, oophoroma, nephoroma, and leukemia. Among these cancers, it 
is clinically useful to choose the tissue type of squamous cell 
carcinoma and adenocarcinoma as therapeutic targets, because they 
share most of these cancers in Japanese . Epidermal cancers share not 
only the majority of adult malignant tumors in Japanese, but also 

10 occur most frequently in the world. Therefore, epitopes of epidermal 
cancer cell-specific antigens are suitably used in the present 
invention. Moreover, as for HLA, the identification of HLA-A24 
(approximately 60% of cancer patients) , HLA-A2 (approximately 40%) , 
and HLA-A26 (approximately 20%) -restricted CTL-recognized 

15 cancer-regressive antigens are particularly important, since these 
HLA types are also dominant in Japan. Following these types, 
identification of antigens intended to HLA-All (20%) , HLA-A31 (up 
to 20%), andHLA-33 (up to 20%) are also important . Ninety five percent 
or more Japanese possess at least any one of HIjA-A24, -A2, -A26, -A31, 

20 and -A33. Furthermore, these HLA alleles are distributed widely 
beyond the ethnic difference. Therefore, it is preferred to identify 
genes encoding cancer-reactive CTL-inducing antigens from cells 
having these HLA types, and apply them to the present invention. 
Kyogo Ito (Medical school of Kurume Univ.) et al . have 

25 established many specific killer T cells against human HLA 

class-restricted epidermal cancers (adenocarcinoma and squamous cell 
carcinoma) which frequently occur among Japanese, and cloned genes 
encoding antigens recognized by the cells and that have the ability 
to induce epidermal cancer-reactive CTL. Furthermore, they 

30 identified cancer antigen peptides encoded by the genes, and have 
been analyzing their in vitro killer T cell-inducing abilities (Tou, 
U., Yamana, H., Sueyoshi, S., Shintani, F., Tanaka, T. , Kubota, M., 
Mine, T. , Sasahara, H., and Ito, K. , ''Cloning and analysis of an antigen 
gene from the peripheral blood lymphocytes after the specific adoptive 

35 immunotherapy by a local injection of CTL from a patient carrying 
esophagus cancer" , The Japanese Society of Gastroenterological 



Surgery 33(7): 1191 (2000)). Hitherto, 4 genes (SART-1 to SART-4) 
and 3 genes from squamous cell carcinoma and adenocarcinoma cDNA 
libraries, respectively, were cloned and their coding proteins were 
analyzed. Selective apoptosis was induced in cancer cells introduced 
5 with the SART-1 gene. In addition, the HLA-A24 -restricted peptide 
(SART-1 690-698) strongly induced CTL, and the HLA-A26-restricted 
peptide (SART-1 736-744) induced CTL in cancer patients with HLA-A2601 , 
-A2602, or -A2603 (Yamana, H. and Ito, K. (Medical School of Kurume 
Univ. ) , "Antigen peptide therapy of tumors; cancer immunotherapy using 

10 the SART-1 antigen peptide". Journal of Clinical and Experimental 
Medicine 190(2): 129-133 (1999); Inoue, K. (Research Institute of 
National Cancer Center) , Nakao, M. , Matsunaga, K. , Matsuoka-kikuchi , 
S. , Yamana, H. , and Ito, K. (Medical School of Kurume Univ. ) , "Induction 
of CTL in peripheral blood lymphocytes from HLA-A26 -positive healthy 

15 subjects and cancer patients with different HLA subtypes, using the 
SART-1 peptide". General meeting abstracts of Japanese Cancer 
Association) . Furthermore, the 14 0 kD SART- 3 -reactive 
cancer-reactive CTL- inducing antigen was found to selectively express 
in proliferating cells and also in the nucleus of cancer cells, and 

20 two nonapeptides that have CTL- inducing ability to the lymphocytes 
of HLA-A24 -positive cancer patients were identified within the antigen 
(Yamana, H., Sasatomi, T., Miyagi, Y., Tou, U., Shiromizu, K, , and 
Ito, K. (Medical School of Kurume Univ.), Japan Surgical Society 
(supplement) 101: 417 (2000) ) . In the interest of the expression of 

25 these cancer-reactive CTL- inducing antigens at the protein level in 
various cancers, the SART-1 antigen was expressed in 60 to 80% of 
squamous cell carcinomas and in 40 to 50% of adenocarcinomas except 
for breast cancer; SART-2 in more than 60% of squamous cell carcinomas; 
and SART-3 in most malignant tumors including adenocarcinomas and 

30 squamous cell carcinomas. In contrast, these antigens are not 

expressed in normal tissues except the testicle (Ito, K. , Shichijo, 
S., and Yamana, H. (Medical School of Kurume Univ.) , ''Tumor immunity 
9, Human cancer- specif ic T cell-recognized antigen 2, Squamous cell 
carcinoma-reactive CTL- inducing antigen SART-1 and peptide vaccines" , 

35 Immunology Frontier 9(3): 195-204 (1999)). HLA-A26 and HLA-A*2402 
are shared in 22% and approximately 60%, respectively, in Japanese. 
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Therefore, these peptide vaccines are expected to be applicable to 
many squamous cell carcinoma patients in Japan. Phase 1 clinical 
studies using the above peptides are being planned in Kurume Univ. 
(Yamana, H. and Ito, K. (Medical School of Kurume Univ.), "An 
explanation of guideline to clinical studies", A proposal regarding 
the first clinical studies on tumor peptide vaccines. Cellular 
Molecular Medicine 1(1): 89-95 (2000)), The application of the 
present invention may be useful for epitopes derived from these antigen 
peptides. 

An effective immunotherapy can be conducted by applying genes 
encoding the above -de scribed peptide antigens to the present invention. 
Apart from these antigens, epitopes include the cancer antigen Muc-1 
and the Muc-l-like mucin tandem repeat peptide (US Pat .No. 5 , 744 , 144) , 
and the melanoma gplOO antigen. Immunotherapy using these genes has 
been applied to a variety of cancers including breast cancers, 
colorectal cancers , pancreatic cancers , prostate cancers , lung cancer, 
etc . In addition, the gene encoding the above-mentioned tumor antigen 
peptide HER2 was found to be overexpressed or amplified in about 20 
to 4 0% of cases of breast cancers, oophoromas, stomach cancers,, and 
non-small cell pulmonary carcinomas , indicating high tendency of tumor 
specificity. Two nonapeptides (HER2p63-71 and HER2p780-788) 
originating from HER 2, which peptides are derived from dendritic 
cells purified from peripheral blood mononuclear cells of oophoroma 
patients and normal healthy subjects are exemplified as epitopes of 
the present invention (Eur. J. Immunol. 30: 3338-3346 (2000)). 
Moreover, the vectors or peptides of the present invention may be 
applied to cancer vaccine therapy for CEA-positive progressive solid 
tumors using CEA epitope peptides (Kim, C. et al , , Cancer Immunol. 
Immunother. 47: W 90-96 (1998)). For example, large amounts of 
peripheral blood mononuclear cells may be isolated from a patient 
by selected collection of blood components, dendritic cells are 
induced by the addition of IL-4 and GM-CSF from the mononuclear cell 
fraction, induced dendritic cells are then introduced with CEA epitope 
peptide produced by the vector of the present invention or the vector 
itself, and finally the dendritic cells are subcutaneous ly 
administered as "DC vaccine" (Okamoto, K. , Shirokazu, T., Sakakura, 
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C, Otsuji, E. , Kitamura, K. , and Yamagishi, K. (Kyoto Prefectural 
University of Medicine) , "A case of bone metastatic lung cancer wherein 
dissociation between serum CEA values and anti-tumor effect was 
achieved via CEA-specific active immunotherapy". International 
5 Association of Surgeons and Gastoenterologists) . 

Optionally, the present invention may be applied to general 
diseases. In the interest of diabetes, for example, an insulin 
fragment peptide may be used as an epitope to type I diabetes animal 
model (Coon, B. et al . , J. Clin. Invest. 104(2): 189-194 (1999)). 

10 Compositions comprising a vector of the present invention, or 

an epitope-linked-P2m or MHC class 1/ peptide complex obtained by the 
vector, may be administered at a quantity sufficient to at least 
partially induce antigen-specific cellular immune response. However, 
the administration dose of the protein or expression level of the 

15 gene should be determined by considering its effective level and 
intoxication level . The route of administration may be appropriately 
selected from, for example, percutaneous, pernasal, perbronchial , 
intramuscular, intraperitoneal, intravenous, intraarticular, and 
subcutaneous administrations, but is not limited thereto. They may 

20 be administered local or systemically . The induction of cellular 
immunity can be detected by such as CTL assay as described in the 
present invention. 

The expression levels of genes introduced into cells using a 
vector of the present invention may be assayed by methods known to 

25 those skilled in the art. Transcription products from the genes may 
be detected and/or quantified by, for example, Northern hybridization, 
RT-PCR, or RNA protection assay. The detection by Northern 
hybridization and RNA protection assay can be also performed in situ. 
Western blotting, immunoprecipitation, RIA, ELISA, Pull-down assay, 

30 and such, using antibodies may be conducted for the detection of 
translation products. Moreover, for easier detection of expression 
products, tags may be attached to proteins to be expressed or reporter 
genes may be inserted so that they are expressed. Examples of the 

reporter genes include P-galactosidase , CAT, alkaline phosphatase, 
35 and GFP proteins; however, they are not limited thereto. 

The dose of the epitope-linked-P2m or MHC class I/peptide 
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complexes may vary depending on the disease, body weight, age, sex, 
and symptom of the patient, the purpose of administration, the type 
of the administered composition, the route of administration, and 
such, but it can be appropriately determined by those skilled in the 
5 art. The dose may be, for example, within the range of 10 ng/kg to 
lOOjLig/kg, preferably 100 ng/kg to 50 ^ig/kg, and more preferably 1 
^g/kg to 5 ^ig/kg. When a combination of multiple epitopes are used 
for administration, each of the epitopes may be administered at the 
above dose. The Epitope-linked-P2m or the MHC class I/peptide 
10 complexes may be properly combined with pharmaceutically acceptable 
carriers . 

The dose of the vectors may vary depending on the disease, body 
weight, age, sex, symptom, purpose of administration, transgene, and 
such, but it can be appropriately determined by those skilled in the 

15 art. A Paramyxovirus vector is preferably administered at a titer 
within the range of about lO^pf u/ml to about 10^^ pf u/ml , more preferably 
about 10^ pfu/ml to about 10^ pfu/ml, and most preferably about Ix 
10® pfu/ml to about 5x 10® pfu/ml , within a pharmaceutically acceptable 
carrier. The dose is preferably about 10^ pfu/round to 10^^ pfu/round, 

20 more preferably about lo'' pfu/round to 10^ pfu/round, and most 
preferably about 10® pfu/round to 10^ pfu/round. 

The compositions of the present invention comprising virus may 
be administered to all mammalian animals including humans, monkeys, 
mice, rats, rabbits, sheep, cattle, and dogs. 

25 

Brief Description of the Drawings 

Fig. 1 shows the structure of the SeV vector (e/p2m/SeVb) that 
expresses epitope- linked- P2m (e/p2m) . 

Fig. 2 shows the structure of the SeV vector that expresses the 
30 membrane -bound and secretory forms HLA-A*2402 molecules. A 
biotinylation substrate peptide (Bir A substrate peptide) is attached 
to the secretory form HLA-A*24 02 molecules. 

Fig. 3 shows the structure of the SeV vector that expresses the 
membrane -bound form HLA-A*2402. 
35 Fig. 4 is a graph showing the result of detection of MHC class 

I/peptide complex recovered from cells co- infected with SeV vectors 



expressing the ep i tope -1 inked - P2m and secretory form HIiA-A*2402. 
CV-1 cells were co-infected with A24-BSPhis/SeVb and e/p2m/Sevb at 
m.o.i 10 and 2, respectively. Three days later, 100 |il of the culture 
supernatant was collected to detect the MHC class I/peptide complex 

5 by ELISA. As negative controls, cells infected with P2m/SeVb and 
wt/SeV (wild-type SeV without an exogenous gene) instead of e/P2m/SeVb 
were used. 

Fig. 5 depicts a graph and a photograph showing the purification 
of the secretory form MHC class I/peptide complex. CV-1 cells were 

10 CO- infected with A24-BSPhis/SeVb and e/p2m/SeVb at m.o.i 10 and 2, 
respectively. Three days later, 100 ml of the culture supernatant 
was collected and fractionated by FPLC using ant i -His tag antibody. 
Aportion of each fraction was analyzed by SDS-PAGE and Western blotting 
to quantify the protein concentration. About 1 mg of the secretory 

15 form MHC class I/peptide complex was recovered. 

Fig. 6 is a graph showing the effect of the membrane -expressed 
form MHC class i/peptide complex. H9 cells (human T cell line, 
HLA-A*2402-) were infected with A24full/SeVb and e/Nef 138-P2m/SeVb 
at m. o . i 10 and 2 , respectively. As a negative control , cells infected 

20 with wt/SeVb instead of e/Nef 138-p2m/SeVb was used. Eighteen hours 
later, the cells were labeled with 100 |iCi of Na2^^Cr04 for 2 hours 
to perform ^^Cr release assay using Nef -138-10-specif ic CTL clone. 

Fig. 7 shows the effect of the secretory form epitope- linked- P2m. 
H9 cells (HLA-A*2402- , human T cell line) were co-infected with 

25 e/Nef 138 -P2m/SeVb or as a control with wt/SeV at m.o.i 2. Three days 
later, the culture supernatant was recovered and filtered using 
0.22-|im membrane filter. 

As target cells, H9 cells (HIiA-A*2402- , human T cell line) 
were co-infected with A24full/SeVb and wt/SeV at m.o.i 10 and 2, 

30 respectively. Eighteen hours after the infection, the target cells 

were labeled with 100 jiCi of Na2^^Cr04 for 2 hours. Then, the cells 
were pulsed with either the culture supernatant containing the 

e/Nef 13 8 -P2m prepared as described above, 10 |IM of Nef 138-10 synthetic 
peptide as a positive control, or the culture supernatant of the 
35 wt/SeV-inf ected cells as a negative control. After an hour, cells 
were subjected to ^""^Cr release assay using Nef 138-10-specif ic CTL clone . 



As a comparison, H9 cells co-infected with A24full/SeVb and 

e/Nef 138-p2m/SeVb at m.o.i 10 arid 2, respectively, were assayed 
similarly. 

Fig. 8 depicts photographs showing the detection of 
5 epitope-specif ic CDB-positive T cells with MHC class I/peptide 
tetramer. 20 Hg/ml of RPE-labeled A24/Nef 138-10 tetramer, an MHC 
class- I/peptide tetramer, was added to Ix 10^ of peripheral blood 
mononuclear cells (PBMC) from HIV-infected subject and normal healthy 
subject (both HIiA-A*2402-positive) , and incubated at 21^C for 15 min. 

10 The cells were washed once, APC-labeled anti-CDB was added thereto 
and reacted at 4°C for 20 min. The cells were washed three times and 
fixed with PBS (phosphate-buffered saline) containing 1% 
paraformaldehyde. PBS containing 2% fetal calf serum and 0.1% sodium 
azide were used for staining and washing. A fraction containing Ix 

15 10^ lymphocytes was expanded against A24/Nef 138-10 tetramer and 
anti-CD8 antibody. The numbers in the graph indicate the percentage 
(%) of tetramer positive cells among CD8-positive T lymphocytes. 

Best Mode for Carrying out the Invention 
20 The present invention is specifically illustrated below with 

reference to the Examples, but is not to be construed as; being limited 
thereto. Furthermore, aill references cited throughout this 
specification are incorporated by reference. 

25 [Example 1] Isolation of HLA-A*2402 gene and human p2m gene 

The HIjA-A*24 02 gene, one of the human MHC class I gene, and 

the human P2mgene were cloned from messenger RNAs (mRNA) of peripheral 

blood mononuclear cells (PBMC) of a normal healthy subject . carrying 

the HLA-A24 . Micro-FastTrack Kit (Invitrogen) was used for the 
30 separation of mRNA and AMV-RT First-strand cDNA synthesis kit (LIFE 

SCIENCE) was used for the synthesis of cDNA. 

Using the obtained cDNA as a template PCR was conducted using 

primer sets HLA-5P2 andHLA-3B, and b2m- 5 ' and b2m-3 ' f or the HLA-A*24 02 

and P2m genes, respectively. 
3 5 HLA- 5 P2 , 5 ' -GGGCGGATCCGGACTCAGAATCTCCCCAGACGCCGAG- 3 ' ( SEQ ID 

NO: 9) 



HLA- 3 B , 5 ' - CCGCCTCGAGCTGGGGAGGAAACAGGTCAGCATGGGAAC - 3 ' ( SEQ 
ID NO: 10) 

b2m-5', 5' -GGCACGAGCCGAGATGTCTCGCTCCGTGGC-3' (SEQ ID NO: 11) 
b2m- 3 ' , 5 ' - AATTTGGAATTCATCCAATCCAAATGCGGC- 3 ' ( SEQ ID NO : 12 ) 
5 PGR was carried out by 35 cycles of 94^C for 3 0 sec, 58*^0 for 

30 sec, and 72°C for 1 min, followed by extension reaction at 72° 
for 7 min. PGR was carried out using Ex Taq (TaKaRa) . PGR products 
thus obtained were cloned using pGEM-T vector system (Promega) (dubbed 
A*2402/pGEM and P2m/pGEM, respectively) , and their nucleotide 
10 sequences were confirmed by sequence reactions. The sequence 
reactions were carried out using dye terminator chemistry (Big-Dye 
terminator cycle sequencing Ready Reaction Kit; Applied Biosystems) 
by electrophoresis on ABl-377 DNA Sequencer. 

15 [Example 2] Construction of epitope-linked- P2m expression vector 
Following steps were performed to construct plasmid 
(e/p2m/pSeVb) that encodes a SeV vector expressing an 
epitope-linked- p2m. The insertion of the sequence for each epitope 
and linkers downstream of the P2m signal sequence, and the attachment 

20 of E and S signals of Sendai virus and Notl recognition site were 
performed by PGR (Fig.l) . The amino acid sequence of the linker 
(GGGSGGGSGGGS/SEQ ID NO: 14) was designed to have 3 repeated sequences 
of GGGS (SEQ ID NO: 13) . 
Primers used were as follows: 

25 e/b2m-al, 5' 
-GGAGGTGGCGGGTCCGGAGGTGGTTCTGGTGGAGGTTCGATCCAGCGTACTCCAAAGATT- 3 ' 
(SEQ ID NO: 15) 

e(Nef)-a2, 5' 
-TCTGGCCTGGAGGCTAGATATCCACTGACCTTTGGATGGTGCTTCGGAGGAGGTGGCGGGTCC 
30 -3' (SEQ ID NO: 16) 

e (Env) -a2 , 5' 
-TCTGGCCTGGAGGCTAGATACCTAAGGGATCAACAGCTCCTAGGGATTGGAGGTGGCGGGTCC 
-3' (SEQ ID NO: 17) 

e/b2m-a3, 5' 
35 - TGCGGCCGCCGTACGGCCGAGATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCT 
CTTTCTGGCCTGGAGGCT-3' (SEQ ID NO: 18) 
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b2m-d, 5' 
-TTGCGGCCGCGATGAACTTTCACCCTAAGTTTTTCTTACTACGGCGTACGTTACATGTCTCGA 
TCCCACTT-3' (SEQ ID NO: 19) 

PGR was carried out using p2m/pGEM as a template and a set of 
5 primers, e/b2m-al and e/b2m-d, by 15 cycles of 94^0 for 1 min, 48 °C 
for 1 min, and 12^C for 1 min, followed by an extension reaction at 
72 ^'C for 7 min. The obtained PGR product was used as a template for 
further PGR using e(Nef)-a2 or e(Env)-a2 and b2m-d under the same 
conditions, followed by another PGR using these products as a templates 

10 and e/b2m-a3 and b2m-d under the same conditions to obtain e/Nef 138-p2m 
and e/Env584-p2m fragments. Each of these fragments was cloned using 
pGEM-T vector system (Promega) and their sequences were confirmed 
by sequence reactions. Then, each vector containing either of the 
fragments was digested with Not I and inserted into the NotI -digested 

15 site of pSeVlB^b ( + ) , and the nucleotide sequences were confirmed again. 
Thus, e/Nef 13 8 -p2m/pSeVb and e/EnvB84 -p2m/pSeVb were obtained 
(generically dubbed as ''e/P2m/pSeVb" ) . On the other hand, Sendei virus 
P2m/pSeVb expressing native P2m alone was also constructed similarly 
as described above, using b2m-a 

20 (5' -TGCGGCCGCCGTACGGCCGAGATGTCTCGCTCCGTGGCCTTA-3' (SEQ ID NO: 20) 
and b2m-d. The amino acid sequences of the Nef epitope (Nef 138-10) 
and the Env epitope (Env584-ll) are shown in SEQ ID NOs: 24 and 26, 
respectively. 

25 [Example 3] Construction of vector expressing secretory form MHC class 
I heavy chain added with biotinylation substrate peptide 

PGR was used for the attachment of Bir A substrate peptide (BSP) 
sequence (SEQ ID NO: 31), histidine tag (his), E and S signals of 
Sendai virus, and Not I site to the extracellular domain of HLA-A*24 02 

30 gene (Fig.2) . 

Primers used were as follows: 

A24"a, 5' -TGCGGCCGCCGTACGAGGATGGCCGTCATGGCGCCCCG-3' (SEQ ID NO: 32) 
A24-dl, 

5 ' -GTCCCGCAGCTCCATCTTCATTGCCTCAAAGATTCCTCCAAGGGATCCCCATCTCAGGGTG 
35 AGGGGCTT-3' (SEQ ID NO: 33) 
A24-dl/his, 




5 ' - CTACGGCGTACGTCAATGGTGGTGATGGTGGTGGTCCCGCAGCTCCAT- 3 ' ( SEQ ID NO : 
34) 

A24-d2/his, 

5 ' - TTGCGGCCGCGATGAACTTTCACCCTAAGTTTTTCTTACTACGGCGTACGTCA- 3 ' ( SEQ 
5 ID NO: 35) 

PGR was carried out using A*2402/pGEM as a template and a set 
of primers A24-a and A24-dl, by 15 cycles of 94°C for 1 min, 48°C 
for 1 min, and 72 °C for 1 min followed by an extension reaction at 
72 °C for 7 min. The PGR product was used as ^ template for further 
10 PGR using A24-a and A24-dl/his under the same conditions, followed 
by another PGR using this PGR product as a template, A24-a and A24d2/his 
as primers under the same conditions to obtain A24-BSPhis fragment. 
A24 -BSPhis/pSeVb was obtained similarly as for the generation of 
e/p2m/pSeVb. 

15 

[Example 4] Construction of vector expressing membrane -bound form 
MHC class I heavy chain 

The addition of E and S signals of Sendai virus and NotI site 
were performed by PGR (Figs. 2 and 3) . 
20 Primers used were as follows: 

A24-a#, 5' -TGCGGCCGCCGTACGCCGAGGATGGCCGTCATGGCGCCCCG-3' (SEQ ID NO: 
40) 

A24-d4, 

5 ' -TTGCGGCCGCGATGAACTTTCACCCTAAGTTTTTCTTACTACGGCGTACGTCACACTTTAC 

25 AAGCTGTGAG-3' (SEQ ID NO: 41) 

PGR was carried out using A*2402/pGEM as a template and a set 
of primers A24-a# and A24-d4 by 15 cycles of 94°C for 1 min, 48*^C 
for 1 min, and 72° for 1 min, followed by an extension reaction at 
72°Cfor 7 min, yielding A24full fragment. A24full/pSeVb was obtained 

30 similarly to the generation of e/P2m/pSeVb. 

[Example 5] Reconstitution and infection of Sendai virus vector 

pSeV18^b(+), pGEM-L, pGEM-P, pGEM-N, and vTF7-3 have been 
described previously (Hasan, M.K. et al . , J. Gen. Virol. 78: 2813-2820 
35 (1997); Kato, A. et al . , EMBO. J. 16: 578-587 (1997); Yu, D. et al . , 
Genes Cells, 2: 457-466 (1997)). Reconstitution of Sendai virus 




vector was performed according to the methods described in the above 
references. e/Nef 138-p2m/SeVb and e/Env584-P2m/SeVb (collectively 
called as e/p2m/SeVb) were generated from e/Nef 138-p2m/pSeVb and 
e/Env584-P2m/pSeVb, respectively. Furthermore, A-24-BSPhis/SeVb 
5 and A24full/SeVb were generated from A24-BSPhis/pSeVb and 
A24full/pSeVb, respectively. 

Simian kidney cell lines CV-1 and LLCMK2 were cultured in MEM 
{ S i gma ) supp 1 erne n t e d with 10% fetal calf serum (FCS) , 100 U/ml 
streptomycin, and 100 U/ml penicillin (Life Technologies) (MIO) . 
10 Unless otherwise stated, CV-1 cells were infected with recombinant 
Sendai virus at each m.o.i and cultured in a serum- free medium for 
3 days in following infection with Sendai virus. 

[Example 6] Recovery and quantification of epitope- linked- P2m 
15 (e/p2m) 

The culture supernatant of CV-1 cells infected with e/p2m/SeVb 
or P2m/SeVb was centrifuged at 40,000x g to remove Sendai virus 
particles and the supernatant was . collected. 

Sandwich enzyme -linked immunosorbent assay (ELISA) was used 

20 for the quantification of e/p2m in the culture supernatant . 2.5 ^ig/ml 
ant i -human P2 microglobulin monoclonal antibody (DAKO) was used as 
a capture antibody, and 500 ng/ml peroxidase-labeled anti-human P2 
microglobulin monoclonal antibody (DAKO) as a detector antibody. TMB 
peroxidase color development kit (BIO-RAD) was used for color 

25 development. 

Purified human p2 microglobulin (Biogenesis) was used as the 
standard sample . 

[Example 7] Recovery and purification of secretory form MHC class 

30 I/peptide complex 

CV-1 cells were co-infected with A24-BSPhis/SeVb and 
e/Nef 13 8 -p2m/SeVb or e/Env584 -p2m/seVb . The culture supernatant of 
the infected cells was recovered, centrifuged at 40,000x.g to remove 
Sendai virus particles and the supernatant was collected. ImM PMSF, 

35 3 \ig/ml leupeptin, 3 ^ig/ml aprotinin, and 3 (ig/ml pepstatin A were 
added thereto. The secretion of MHC class I/peptide complex into the 




supernatant was confirmed by sandwich ELISA. 1 |Lig/ml anti-human MHC 
class I monoclonal antibody (Ancell) was used as a capture antibody, 

and 250 ng/ml peroxidase- labeled anti-human |32 microglobulin 
monoclonal antibody (DAKO) as a detector antibody. TMB peroxidase 
5 color development kit (BIO-RAD) was used for color development (Fig. 
4) . 

The culture supernatant was loaded onto a Hitrap-Chelating 
column (Amersham Pharmacia) filled withNiS04andelutedwithagradient 
of 0 to 0.5 M imidazole in buffer containing. 0.02 M NaHP04 and 0.5 
10 M NaCl (pH7.4) using FPLC (Amersham Pharmacia) . After substituting 
the elution buffer to 10 mM Tris-HCl (pH8.0) using a PD-10 column 
(Amersham Pharmacia) , the solution was ultraf iltrated with 
Centricon-30 (Amicon) (Fig, 5) 

15 [Example 8] Construction of MHC class I/peptide multimer 

BirA enzyme (Avidity) was used for the addition of biotin. One 
mg of MHC class I/peptide complex (1.8 mg/ml) was reacted with 10 
^g BirA at 25°C for 18 hours in 10 mM Tris-HCl (pH8.0) , 50 mM Bicine 
(pH8.3) , 10 mM ATP, 10 mM MgOAc under the existence of 100 |IM biotin. 

20 The biotinylated MHC class I/peptide complex was purified on 

Superdex 200 HR 10/30 column (Amersham Pharmacia) with .2 0 mM Tris-HCl 
(pH8.0) -150 mM NaCl by FPLC. Then, the buffer was substituted to PBS 
containing 2 mM EDTA using a PD-10 column, and adjusted to 2 mg/ml 
by ultrafiltration using Centricon-30. The biotinylated MHC class 

25 I/peptide complex was reacted with Streptavidin-RPE (Molecular 
Probes) at a 1:1 ratio of the biotinylated MHC class I/peptide complex 
to the biotinylation site of streptavidin to form multimers. 

[Example 9] Establishment of Nef 138-10-specif ic CTL clone 
30 PBMC of HIV- 1- infected subject carrying HLA-A*24 02 was 

cultured overnight at 3x 10^/96-well in 100 ^1/well RIO medium. On 
the next day, stimulator cells (autologous PHA-blast activated in 
RPMI1640 (Sigma) supplemented with 0.2 )J.g/ml PHA (Sigma) and 10% 
Lymphocult-T (Biotest) (RIO) overnight, irradiated at 3000 rad, and 
35 pulsed with 10 |iM Nefl38-10 for 1 hour) were added and cultured for 
2 weeks in the presence of 1 |ig/ml anti-human CD28. The cells were 




further stimulated with stimulator cells (autologous Epstein-Barr 
virus transformed B cell line (B-LCL) irradiated at 10,000 rad and 

pulsed with 10 JIM Nef 138-10) ever 2 weeks. After 2 to 4 stimulations, 
when CTL activity was confirmed, the cells were cloned. 
5 The cloning was carried out by incubating the cells at 0.8 

cells/well with Ix 10^ cells/well stimulator cells (autologous B-LCL 

irradiated at 10,000 rad and pulsed with 10 Nef 138-10) and 5x 10^ 
cells/well feeder cells (PBMC from normal healthy subject irradiated 
at 3, 000 rad) in the presence of 10% Lymphocult-T and 2.5% PHA-sup 
10 (culture supernatant of PBMC (3x 10^/ml) from normal healthy subject 
stimulated with 0.2 |Llg/ml PHA for 48 hours) for 3 to 4 weeks. 

[Example 10] Recognition by CTL of SeV- introduced cells forming 
membrane -bound form MHC class I/peptide complex 

15 CTL ^^Cr release assay was performed as follows. Human CD4"^ 

T lymphocyte cell line H9 was cultured in RPMI1160 (Sigma) supplemented 
with 10% PCS, 100 U/ml streptomycin, and 100 U/ml penicillin (RIO) . 
The cells (2x 10^ cells/well; target cells) were labeled with 100 
|iCi of Na2^"'^Cr04 for 2 hours, washed three times with RIO, and pulsed 

20 with 10 |iM peptide for an hour. When SeV vector- introduced cells were 
used as target cells, the cells were infected with SeV vectors in 
combinations as indicated in Fig, 6 at m.o.i 10:2, 17 hours before 
the labeling (namely, 20 hours before the addition of the effector 
cells) . The cells of Example 9 were added as effector cells at each 

25 E:T ratios (effector cells: target cells) indicated in Fig. 6. The 
cells were incubated for 4 hours at 37<*C, and the amount of ^^Cr released 
in the culture supernatant was determined using a y counter. RIO and 
4% Triton X-IOO/PBS were added instead of the effector cells for the 
determination of Spontaneous release and Maximum release, 

30 respectively. 

Specific lysis (%) was calculated as (cpm of each sample - cpm 
of Spontaneous release) / (cpm of Maximum release - cpm of Spontaneous 
release) x 100. 

Fig. 6 shows the result of recognition by CTL of the 
35 membrane -bound form MHC class I/peptide complexes. It was revealed 
that antigen-specific CTL activation could be detected in the cells 




co-infected with A24full/SeVb and e/Nef 138-p2m/SeVb. 

[Example 11] Effect of epitope- linked-P2m recovered from SeV- infected 
cells 

5 In order to prepare epitope -1 inked- P2m produced by SeV- infected 

cells, H9 cells were infected with e/Nef 138-p2m/SeVb at m.o. i 2 . Three 
days later, culture supernatant was collected and filtered, yielding 
a solution containing the epitope -1 inked- p2m. Similarly as in Example 
10 , CTL assay was carried out using H9 cells infected with A24 full /SeVb 
10 as target cells to compare the effect of pulsing with peptides and 
that with the above -obtained epitope- linked-P2m-containing solution. 

Fig. 7 shows the effect of epitope-linked-P2m. Antigen-specific 
CTL activity was revealed to be detected upon the addition of the 

epitope- linked-P2m recovered from the culture supernatant of 
15 SeV-infected cells to the culture solution of the target cells. 

[Example 12] Detection of epitope-specif ic CD8-positive T cells by 
MHC class l/peptide tetramer 

2 0 |iig/ml RPE- labeled A24/Nef 13 8-10 tetramer, an MHC class 

20 I/peptide tetramer, was added to Ix 10^ peripheral blood mononuclear 
cells (PBMC) from HIV-l-inf ected and normal healthy subjects (both 
carrying HLA-A*2402) , and reacted at 37^0 for 15 min. The cells were 
washed once, APC-labeled anti-CD8 was added thereto and reacted at 
40c for 20 min. After washing three times, cells were fixed with PBS 

25 (phosphate-buffered saline) containing 1% paraformaldehyde. PBS 
containing 2% PCS and 0,1% sodium azide was used for staining and 
washing. The results are shown in Fig. 8. In the figure, Ix 10^ 
lymphocyte fraction was expanded against A24/Nef 138-10 tetramer and 
ant i- CDS, and the numbers indicate the percentage (%) of 

30 tetramer-positive T cells among the CD8-positive T cells. 

Industrial Applicability 

According to the present invention, epitope-linked-P2m and MHC 
class I/peptide complexes can be efficiently expressed in mammalian 

35 cells. The epitope- Iinked-P2m and MHC class I/peptide complexes thus 
obtained are extremely useful for: (1) the detection and 



quantification of antigen-specific CTL; (2) antigen presentation to 
antigen-specific CTL utilizing the purified epitope-linked-P2m 
protein; and (3) induction of antigen-specific cellular immune 
response via in vivo or ex vivo introduction of a virus vector. The 
5 epitope- linked-p2m and MHC class I/peptide complexes that can be 
obtained by the present invention are useful for the detection and 
quantification of CTL reactive to autologous antigens, virus antigens, 
tumor antigens, or the like. In addition, these complexes are useful 
for the induction of protective immunity against infection with 
10 viruses, bacteria, etc., and for immunotherapy against cancers. 
Moreover, the vectors of the present invention are useful as vectors 
for gene therapy in the induction of protective immunity for infectious 
diseases and immunotherapy for cancers. 




CLAIMS 

I. A mammalian cell-infecting virus vector that encodes an 
epitope- linked-p2m in an expressible manner. 

5 2. The virus vector of claim 1, wherein said mammalian 

cell- infecting virus vector is a Paramyxovirus vector. 

3. The virus vector of claim 2, wherein said Paramyxovirus is 
Sendai virus . 

4. The virus vector of any one of claims 1 to 3, wherein said 
10 epitope comprises an amino acid sequence of an epitope peptide 

presented by an antigen-presenting cell, or a portion thereof. 

5. The virus vector of any one of claims 1 to 4 , wherein said 
epitope is a partial peptide of a HIV-1 virus protein. 

6. The virus vector of claim 5, wherein said epitope comprises 
15 the amino acid sequence of SEQ ID NO: 24 or 26, or a portion thereof. 

7. The virus vector of any one of claims 1 to 4 , wherein said 
epitope is a partial peptide of a tumor antigen. 

8. The virus vector of any one of claims 1 to 7, wherein said 
vector comprises the amino acid sequence of SEQ ID NO: 13 or a repeated 

20 sequence thereof between said epitope and P2m sequences. 

9. A method for producing an epitope-linked-p2m, which 
comprises the steps of: 

(a) introducing the virus vector of any one of claims 1 to 8 
into a mammalian cell, and 

25 (b) recovering the epitope- 1 inked- P2m from the mammalian cell 

introduced with the vector or the culture supernatant thereof. 

10. An epitope-linked-P2m produced by the method of claim 9. 

II. A method for producing a heterodimer comprising an 
epitope- linked-P2m, which comprises the steps of: 

3 0 (a) introducing the virus vector of any one of claims 1 to 8 

into a mammalian cell, and 

(b) recovering the produced heterodimer from the mammalian cell 
introduced with the vector or the culture supernatant thereof. 

12. A method for producing an MHC class I/peptide complex 
35 comprising an MHC class I heavy chain and an epitope- linked-P2m, which 
comprises the steps of: 



(a) introducing the virus vector of any one of claims 1 to 8 
into a mammalian cell, and 

(b) recovering the produced MHC class l/peptide complex from 
the mammalian cell introduced with the vector or the culture 

5 supernatant thereof . 

13. The method of claim 12, wherein said method further 
comprises the step of introducing a virus vector expressing the MHC 
class I heavy chain into the mammalian cell. 

14 . The method of claim 13 , wherein said MHC class I heavy chain 
10 is a secretory form. 

15 . The method of claim 14 , wherein said MHC class I heavy chain 
comprises a biotinylation substrate peptide. 

16. The method of any one of claims 13 to 15, wherein said MHC 
class I heavy chain is an A24-restricted HLA class I heavy chain. 

15 17. The method of claim 16, wherein said A24 -restricted HLA 

class I heavy chain is derived from A*2402. 

18. The method of claim 15, wherein said method further 
comprises the steps of biotinylating said MHC class I heavy chain 
comprising the biotinylation substrate peptide and assembling the 

20 biotinylated MHC class I heavy chain in the presence of avidin. 

19. An MHC class I/peptide complex produced by the method of 
any one of claims 12 to 18. 

20. The MHC class I/peptide complex of claim 19, wherein said 
complex is a tetramer. 

25 21. An inducer of antigen-specific cellular immune response 

comprising the virus vector of any one of claims 1 to 8, the 

epitope- linked-p2m of claim 10, or the MHC class I/peptide complex 
of claim 19 or 20. 

22. A pharmaceutical composition comprising the virus vector 
30 of any one of claims 1 to 8, the epitope- linked-p2m of claim 10, or 

the MHC class I/peptide complex of claim 19 or 20. 

23. A mammalian cell, wherein the virus vector of any one of 
claims 1 to 8 has been introduced. 

24. A cell that has the epitope-linked-|i2m of claim 10 on the 
35 cell surface. 

25. The cell of claim 23 or 24, wherein a gene encoding an MHC 




class I heavy chain has been exogenous ly introduced. 

26. The cell of claim 25, wherein said MHC class I heavy chain 
is a membrane -bound form. 

27. The cell of claim 25, wherein said MHC class I heavy chain 
5 is a secretory form. 

28. The cell of any one of claims 23 to 27, which is a dendritic 

cell. 

29. An inducer of antigen-specific cellular immune response 
comprising the cell of any one of claims 23 to 28. 

10 3 0. A pharmaceutical composition comprising the cell of any 

one of claims 23 to 28. 

31. A detection agent for antigen-specific T lymphocytes 
comprising the MHC class I/peptide complex of claim 19 or 20. 
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ABSTRACT 



The present inventors constructed mammalian cell -infecting 



virus vectors encoding epitope -linked- P2m and succeeded in 
large-scale expression of epitope-linked-P2m in mammalian cells . The 
present invention provides mammalian cell-infecting virus vectors 

that encode epitope-linked- P2m microglobulin (P2m) and uses thereof. 
Furthermore, the present invention provides a method for producing 
an MHC class I/peptide complex using the vector. In particular, a 
tetramerized MHC class I/peptide complex is useful in detecting 
epitope-specif ic CD8-positive T cells. Moreover, the present 
invention provides cells introduced with the vector. Target cells 
added with epitope-linked- P2m produced by the vector of the present 
invention are also provided. These cells were recognized by- 
ant igen-specific cytotoxic T lymphocytes (CTL) . The vectors of this 
invention and polypeptides obtained via the expression of the vectors 
are useful in immunotherapy for infections and cancers, and in the 
detection and quantification of antigen-specific CTL. 



